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MICROSCOPY. 
a. Instruments, Accessories, &c.* 

Bullochs Lithological Microscope.-The gcneral construction of 
this instrument (fig. 5), is similar to the Professional stand of Mr. 
W. R. Bulloch except in the following details :- 

There are two stages, each is graduated to 15’ reading by a ver- 
nier to 20”, and can either be revolved by hand or by tangent screw 
which also acts as a slow motion. Tho worm cut on the periphery 
of the stage has 360 teeth (equal to single degrees), and the tangent 
screw head is graduated to 6 O ,  so that each division reads to 1’. The 
tangent screw can be thrown in or out of connection as required. 
Each stage has stops for Maltwood finder, and also stops for the small 
lithological slides. The above arrangement is common to both stages. 
One of the stages has a plain sliding object-carrier. The second is 
also furnished with a sliding object-carrier, and with micrometer 
screws in two directions ‘‘ for the direct measurement of objects 
without any reference to magnification.” The screw threads are 
0 . 5  mm., the heads being graduated to 250, so that each division 
reads to 2 p and by vernier to tenths equal to 0.2 p. 

At the side of the limb there is a scale reading to 0 * 5 mm., and 
the slow motion screw-head is graduated to 500, each division equal- 
ling 1 p. The polarizing prism fitting in the substage has a graduated 
circle, and a spring catch at each 90”. The analysing prism at the 
lower end of the body-tube has a revolving movement by a lever 
of 90” and can be removed to the side by a slide similar to the 
Wenham binocular prism. At the lower end of the tube is a Elein’s 
quartz-plate, and a centering nose-piece. A goniometer eye-piece 
is used with crossed spider lines, a Nicol prism, and a calc-spar 
plate, The fitting is made adjustable, for if the calc-spar is not cut 
in the proper direction the cross cannot be placed in the centro of 
the field without slightly tilting the crystal. 

I n  working ; to change from polarized to ordinary illumination, 
the prism below the stage can be turned aside, leaving the wide 
angle condenser in position ; or. the whoIe substage can be turned 
aside, a movement which is supplementary to swinging on the axis in 
the centre with the object on the stage. When the condenser is not 
required there is a supplementary substage for the lower prism, so 
that the prism can be used close to the object, and no light admitted, 
except that which has passed through the prism. 

Chevalier’s Portable Microscope.-An ingenious method of pro- 
viding a solid and steady base for a portable Microscope was devised 
by M. C. Chevalier, and is shown in figs. 6 and 7. . 

The tripod feet of the instrument fit into three notches in the 
* This subdivision is arranged in the following order :-(1) Stands; (2) Eye- 

pieces and Objectives: (3) Illumiuatiug Apparatus : (4) Other Accessories ; 
(5) Photo-microgmphy ; (G) Mauipulation ; (7) Microscopical Optics, Books, 
and Miscellaueous matters. 
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FIG. 5. 
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circumfcrence of a heavy brass disc. Over the disc fits a ring 
(shown separated in the fig.), which when screwed down fixes the feet 

FIQ. G FIQ. 7. 

of the tripod immovably. I n  the 
centre of the disc is a support for 
the end of the standard to rest on. 

The feet fold together, and the 
mirror and stage can be turned up 
against the standard, whilst the 
horizontal arm can be set vertical. 
When the body-tube is unscrewed, 
the whole instrument is reduced to 
very small dimensions. For  a coarse 
adjustment the stage is moved, and 
for a h e  adjustment the draw-tube, 

in which the eye-piece slides. Both movements are by rack and pinion. 
Xlein'a Horizontal Heating Microscope.* - This (fig. 8) was 

devised by Prof. C. Klein for the p q o m  of observing minerals with 
the Microscope under high temperatures. 

The body-tube is mounted horizontally on a brass standard screwed 
to a metal plate, with which the wooden base is strengthened. 
Opposite to it is a second standard, which slides in grooves and 
carries the lower part of the Microscope-mirror, condenser of long 
focus, and polarizer. I n  another groove at the side of, and parallel to 
the former, is a third standard, with. an extending rod, which supports 
a pair of forceps with platinnm pomts to hold the mineral to be ex- 
amined, which can be placed at any convenient point between the 
condenser and the low-power objective. An analyser is attached by 
a hinge-joint to the front of the. eye-piece, 80 that it can be turned up 
out of the way when not required, as shown in the fig. A selenite 
plate c&n be interposed between the andyser and the eye-piece. A 
screen (shown by dotted lines) can be placed on the lower tube to 
shut off extraneous light. 

Reat is applied to the object by a Bunsen burner, which is 
movable on a hinge, so that the flame can be quickly applied to a 
gven point and as quickly removed again. 

* Nachr. K. C;cscll. \\'iss Oottingeu, 1884, 1111. 1 3 5 5 .  
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Prof. Klein thus describes his observations on some crystals of 
leucite which will illustrate the application of the Microscope :- 
Sections parallel to the faces of the cube, octahedron, dodecahedron, 
and icositetrahedron (regarding the crystals as cubic for the sake of 
simplicity), all behaved in the same may when heated. Darkness 
spread over them, the characteristic twin lamell= disappeared, and 
the sections remained dark between crossed Nicols until the flame 
was withdrawn, when they transmitted light as before (beginning with 
the coolest side), and the lamella returned. The same section could 
be repeatedly heated with the same results. I t  follows from these 
experiments that leucite becomes isotropic when heated, and Prof. 
Klein draws the conclusion that it originally crystallized at a high 
temperature as a cubic mineral, and became rhombic (as he shows 
elsewhere) on cooling. 

French Dissecting Microscope.-This instrument (fig. 9), though 
called a ‘‘dissecting” Microscope, is in the ordinary form of a 
small student’s compound Microscope. Its special feature is not so 
much the stand itself as the case in which it is packed, which has a 

FIG. 9. 
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very convcnient arrangement of mounting apparatus, including trays, 
reagents, and instruments. The knives, scissors, &c., are, as will be 
seen, arranged on a hinged cover to the inside of the lid, which is of 
extra depth. 

Klonne and M&ller’s Pendulum Object-frame or Bacteris- 
finder.-Messrs. Elijnne and Miiller have devised this apparatus 
(figs. 10 and 11) for readily finding small objects. I t  may be fitted 
to any Microscope, and can be traversed over the wholc of an object 

FIO. 10 

a 

by means of two graduated motions, so that the position of any point 
may be marked and recovered without d%culty. The frame (fig. 10) 
which holds the slide, is moved backwards and forwards by a swing- 
ing motion about the fixed point d, and from side to side by the 
traversing screw c. These motions are measured by the graduations 
on the circular slot at b, and by the millimetre scale and vernier at a. 

TO fit the frame to the Microscope, the piece a is swung out of 
the slot b and brought round to the left of d ;  the framework h f g is 
pushed forward over the stage from behind until the rests e e lie upon 
the stage, and f upon 8 projection at the back of the pillar. The 
screw g presses against one side of the stage, and h is screwed up to 
the other. fand g are adjusted by the makers so that the line d c  
( c  being near the centre of the slot) passes through the centre of the 
stage. The object is then inserted iuto the frame a from below ; i t  is  
held in position by the spring shown at the upper side, and is pressed 
against the stage by the two springs below when tho frame has been 
sivung back into the position shown in the figure. 

The object having been placed by means of c so that its edge is at 
one side of the field of view, is searched from top to bottom by the 
motion about d ; it is then shifted by means of c through a distance 
equal to the width of the field and a second vertical strip of this 
width is traversed by the pendulum motion ; the process is repeated 
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until the whole object has been searched. The exact position of any 
point may then be noted by the readings of b and a. If the frame ie 
transferred from one Microscope to another, the exact points at which 
the screws g and I indent the sides of the stage, and the exact extent 
to which g is screwed into its bearings must be noted. To facilitate 
the latter adjustment, a s m d  slit is cut across the threads of g. 

Professor Arendt, of Leipzig, writes to express his satisfaction 
with the apparatus, which works extremely well in practice. The 

Fra. 11. 

slide can be inserted into the frame quite. as eady  as under the 
ordinary springs, and marked points in an object are rapidly recovered. 
He says, ‘‘ For example, I have to-day searched a Bacteria-slide which 
I had prepared, and found in it thirty-seven points of particulrtr 
interest. To find all these 
points again occupied me only four minutes, and the adjustment is so 
accurate that they were in every case brought back into the centre of 
the field.” 

This was the work of about an hour. 

Fig. 11 shows the apparatus in place on the Microscope. 
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Microscopes at the Antwerp Exhibition.*-Dr. H. van Heurck 
reports upon the Microscopes exhibited at the recent Universal 
Exhibition at Antwerp. ‘I The Microscope,” he says, “ is generally 
very imperfectly represented in universal exhibitions, and the Antwerp 
exhibition was no exception, only six firms being represented, Hart- 
nack, Nachet, Prazmowski (Bezu, Hawser and Co.), Reichert, Ross, 
and Zeiss. 

Of Hartnack’s instruments Dr. van Heurck describes Bacterial, 
Mineralogical, and Photographic Microscopes, also his Cupro- 
ammonia Cell (post). M. Nachet’s instruments are the Large Model, 
Petrographical, Chemical, Travelling, Demonstration, Dissecting, 
and Double body Microscopes. Also his ‘‘ Loupe-chambre-Claire ” 
(post). Of BBzu’s, the Mineralogical, and Large and Second 
Hartnack Models. In each case the objectives exhibited are also 
reported on, and the special fluid for homogeneous immersion used by 
Dr. Hartnack described (infra, p. 133). 

Eippisley’s Lens- and Slide-Holder.-Fig. 12  shows the in- 
geniously simple mounting adopted by Mr. J. Hippisley for the 
lenses made of dobules of glass described Vol. V. p. 890. 

The lenses ;re secured buetmeen two pieces of 
thin brass, one of which has its two ends turned 
up over those of the other, and hammered down. 
The lens thus mounted is slipped into a holder 
of brass wire in the manner shown in the figure, 
the slide being similarly held by another part 
of the holder. The focusing adjustment is 
made by pressing together the two parts of the 
holder which are normally kept apart by the 
‘L spring ” of the wire caused by the turns which 
are made in it at the bottom. Mr. Hippisley 
describes its use thus :- 

‘I I t  is intended to be held horizontally, when 
the focal adjustment will be found to be well 
under command of the thumb and k g e r  of one 
hand. The spring of the wire allows ample 
traverse of the lens over the field; and by 
judicious application of the other thumb and 
finger the slide may be shifted longitudinally, SO 
that any part of the field can be examined with- 
out removing the instrument from the eye. 
The other hand makes a convenient screen for 
the eye not in use. 

FIQ. 12. 

This is only one of many variations of contrivances for utilizing 
these lenses. ‘ Thumb-screws’ are an abomination for slowness of 
action and other inconveniences. A wedge I have found much more 
useful for fine adjustment, as its operation is equally fine, and it 
may be suddenly thrust in or withdrawn for the beginning (or coarse 
part) of the adjustment. But I do not think, unless it is wanted to 

* Journ. de Microgr., ix. (1885) pp. 361-75 (6 figs.). 
Ser. ~ . -VOL.  VI. K 



130 SU&OdABY OF OURRENT RE8EAROHES RELATING TO 

transfer the instrument with focus adjustment to the hands of some 
one unused to a lens, that even that provision is necessary practically, 
for anything not exceeding 150 or 200 diameters.” 

Mr. Hippisley also says that he makes “Coddhgton” lenses by 
melting pear-shaped pieces of glass until the ends in advancing 
towards a spherical form have approached to the right distance, 
which is ascertained by repeated trials. As the two ends cannot, 
except by chance, be exactly of the same curvature, one end has 
to be selected and marked, as that to which the eye is to be 
applied. 

GrSth’s Substage Diaphragm.-Mr. E. H. GrifEth’s substage 
diaphragm is intended as a substitute for the cheaper kind. The 

principal claims for it are that it 
wi l l  do the work well that is re- 
quired of much more expensive 
ones, and as it is placed in the 
centre of the substage fitting, and 
so constructed that it may be 
turned in any direction, many 
effects may be secured by simply 
moving the slide. Being central i t  
is not so much in the way aa some 
other forms. 

It is simply a perforated metal 
button fitting the Society screw 
of the substage. Through the 
head is a groove, cut with a 
milling-machine, which is pro- 
vided with a diaphragm slide 

which has different sized and shaped apertures which can be placed 
exactly central by means of stops, or out of centre if desired. The 
slit can be made to be perpendicular, diagonal, or longitudinal to the 
slide, as desired, by turning the button. 

Sorby’s Direct Illuminator.-I.n Nome recent discussions on the 
microscopical structure of metals, Dr. H. C. Sorby has recalled 
attention to the illuminator devised by him many years ago for the 

examination of minerals. It consists 
(fig. 14) of the “ Parabolic Reflector,” in 
the centre of which, in a semi-cylin- 
drical tube, open in front, is placed a 
small plane reflector which covers half 
of the objective, and throws the light 
directly down upon the object, and back 
through the other half. This allows of 

two kinds of illumination, oblique and direct, to be readily used, as 
the plane reflector is attached to an arm so that it can be swung out 
of the way when not required, as shown by the dotted lines in the fig. 

Dr. Sorby writes :-‘‘ I may say that for the study of polished and 
etched sections of iron and steel, it is almost indispensable. In 

FIQ. 13. 
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examining othcr objects, especially if they have glass covers, the 
direct illumination of course causes much reflection from the glass, 
and makes the object look milky. The reflection from iron and steel, 
however, entirely overpowers this light from the cover, so that it 
does not interfere with the use of the illuminator." (See also infra, 
p. 175, for Dr. Sorby's paper on the preparation and illurninstion of 
iron and steel for microscopical examination.) 

Equalizing the Thickness of Slips with Oil-Immersion Con- 
densers.*-It is n e c e s w  that an oil-immersion condenser should 
have a fairly long focus ; otherwise it would be of no use if the slip 
happened to be rather thick. If the slide is thin, it will be found 
impossible to keep the oil contact when the condenser is in foou8, 
unless you increase the thickness 
of the slide, by uniting a thick 
cover-glass to the back by oil. 
It will be found very diilicult to 
do this without oiling the stage 
when the Microscope is  inclined. 
The oil between the condenser 
and the cover-gk is sure to 
unite with that between the cover- 
glass and slide, and then the 
cover-glass falls, upBetting the 
whole arrangement. To obviate 
this Mr. E. M. N0lson has found the following plan to answer 
admirably. A piece of glass 1 in. square, upon one side of whioh, 
close to one edge, ti strip 118 in. broad is fastened by shellac, is 
oiled to the back of the slide ; the ledge hooking over the edge of the 
slide prevents it slipping down. 

Coxeter's Silico-Carbon Battery and Electric Lamp. - Messrs. 
Coxeter and Nehmer exhibited at the January meeting the battery 
and illuminator, figs. 17 and 18. 

The battery has in each of the four cells two large silico-carbons, 
with platinum clamp connections, and one zinc rod with screw 
terminal. It is charged with chloride of ammonium. No chemical 
action takes place except when it is wtudly in use ; and once charged 
it needs no further attention, but is dweys ready when required. 
There is a shunt on the lid to connect the cells consecutively, and thus 
illuminate the object with the varied requirements of high and low 
powor. The current passes through a rheostat before it reaches the 
incmdesoence lamp, to prevent its being spoiled ; the electrical 
resistance should be afterwards lessened or taken out of the circuit 
by moving the sliding button A, and thus the battery is economized. 
The lamp-holder is jointed, and can be moved into any position, 
either above or below the stago, or to any part of it, and the position 
of the light is not altered by any movement of the Microscope. The 
light can be tuned on and off at the lamp when desired. It is 

K 2  

FLQ. 15. FIQ. 16. 

* Engl. Mech., xlii. (1865) p. 280 (3 figs.). 
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claimed that the lamp “ is the only one with practically no heat ; it 
gives a delightfully soft and steady light, capable of great variation 

FIO. 17. Fro. 18. 

in intensity, and far less tiring to the eyes than ordinary reflected 
light.” 

The lamp can also be carried on a swinging tail-piece, after the 
plan introduced by Mr. E. Bausch.* 

Bnllochs Cobweb Micr0meter.t-A form of cobweb micrometer 
has been introduced by Mr. W. H. Bulloch, in which in addition to 
the movement of one set of lines with the micrometer screw, another 
screw, worked with a milled head on the other side of the instrument, 
moves both sets of lines together, SO that it  is possible to set the 
graduated sorew-head at zero for any particular measurement. This 
is a very convenient as well as useful feature. 

Jnng’s Nose-piece Adapter.-Herr R. Jung has further improved 
the Nachet-Thury form of adapter. $ 

Fig. 19 is the adapter, and fig. 20 the ring which is screwed to 
each objective. The adapter consist4 of a fixed inner cylinder which 
screws into the body-tube, and a movable outer cylinder which is 
kept pressed up towards the lower end of the body-tube by a strong 
spiral spring. The bottom of the outer cylinder ends in R shoulder 
which is cut away for about a third of its circumference, so as to 
allow a ring and its objective to be slipped in when the cylinders 

* Appleton’s Annual Cyclopedia for 1881 (1888) p. 515 (1 fig.). 
t Amer. Mon. Micr. Journ.. vi. (1885) pp. 239-40. 
1 See this Journal, i. (1881) p. 661. 
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are separated. The spring, by drawing the outer cylinder back again, 
keeps the Objective firmly in place. So far, the arrangement is 
similar to the Nachet-Thury form. 

To draw down the outer cylinder against the strong spring, in 
order to release the objective, requires some 
force, and if it is allowed to dip, the fingers are 
apt to be nipped, apart from the injury to the 
fine adjustment, while if the spring is weak and 
so easily extended, the objective is only loosely 
held. To avoid these difficulties the upper 
margin of the outer cylinder has two notches cut 
in it, one of which is shown in fig, 19 (the other 
being opposite to it), whilst the inner cylinder 
has two pins with projecting heads. When a 
notch is opposite a pin, the outer cylinder is 
close home, but on rotating it, so that the pins 
donot fall in the notches, as shown in the fig., 
the outer cylinder is forced down. 

In  order to rclease the objective, therefore, 
no force is required ; all that is necessary being 
a slight rotation of the outer cylinder, so as to 
tnke the pins out of the notches. To ease the 
rotation, the pins have each a loose collar, which revolves as the outer 
cylinder is turned. 

Hartnack’s Fluid for Homogeneous Immersion.*-Dr. E. Hart- 
nack supplies, in place of cedar-oil, vaseline oils-the white oil for 
axial illumination and the yellow oil for the oblique. 

Rotary Object-carrierst-Mr. J. M. Flint describes a device for 
exhibiting a series of mounted objects, without a change of slides. 
As described i t  is arranged for Foraminifera, viewed as opaque 
objects, with a low power. They are mounted on small brass discs 
furnished with a stem, by means of which they may be carried in 
a u Beck‘s disc-holder ” when it is desired to make n thorough study 
of the specimens. Ordinarily these discs are inserted in thin wooden 
slides of regulation size nnd kept in boxes, until the series is com- 
plete. In order to protect the specimens from dust or injury, and at 
the same time maintain their accessibility, movable covers are con- 
structed as follows :-A score or more of curtain rings, not flattened, 
are slipped upon squared rod of wood, and brushed over freely 
with thick shellac. On the following day, before the shellac has be- 
come hard, the r h g s  are slightly separated in pairs. When the pnirs 
are firmly united, thin glass cover is secured to the upper surface of 
each pair, and thus a little box cover is formed, deep enough to 
inclose disc and specimen. Now, by driving two small gimp-tacks 
into the wooden slide, at the proper distance apart, and deep enough 
so that the heads of the tacks will just enter the groove between the 

FIQ. 19. 

FIQ. 20. 

* Jouru. de Microgr., is. (1885) p. 367. 
t Amer. Mun. Micr. Jouin., vi .  (1855) pp. 201-5. 
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rings, a simple catch is formed, by means of which the cover may be 
secured, and also be removable at pleasure. 

For exhibition, these discs are transferred to a thin circular 
plate 6 in. in diameter, made of three or four sheets of cardboard 
glued one upon the other. This makes a firm plate, not liable to 
warp, and in which holes may be readily bored for the insertion of 
the discs, and the tacks driven to secure the covers. By inserting 
the discs as near the edge of the plate as possible, a line 16 or more 
in. in length is obtained on which to display the objects. The 
circular plate bearing the specimens as above is made to rotate upon 
a pivot passing through its centre in such a way that the objects are 
brought successively into the field. 

The manner of support of this pivot and its attachment to the 
stage must depend upon the instrument used, which, however, should 
have a stage with mechanical movements, and the attachment be made 
to the upper stage-plate, thus givingcontrol of each object when 
brought into the field in the same manner as if it were mounted upon 
the ordinary slide. The author constructed a pivot support out of a 
piece of thin board (cigar-box), 2 in. wide and 3 in. long, the pivot 
being a common wood-screw inserted near one end, and carrying a 
wooden nut to steady the revolving plate, and the attachment to the 
stage-plate being effected by means of four small screws driven 
nearly home on the under side of the thin strip bearing the pivot, 
the heads of the screws being so arranged that they slide into grooves 
on the stage-plate, which ordinarily carry one of the clamps for 
aecuring the object slip. Shallow notches on the edge of the revolv- 
ing plate, into which drops the curved ond of a light spring, serve to 
inform the observer when the object is in the proper position. 
Transparent objects might be mounted on small squares of glass, 
made transferable from wooden or glass slips to the revolving plate 
as above, the necessary holes being made in the plate to allow the 
psssage of light from below. 

Kunckel d’Herculais’ Compressor.-This (fig. 21), the design 
of M. Kunckel d‘Hercnlais, is intended for the ‘‘ gradual compression 

FIQ. 21. 

of living organisms, and it has the advantage of allowing paraffi to 
be usedfor sealing the preparation.” The apparatus has a micrometer 
screw to insure gradual compression. 
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Not being clear as to the mode in which the designer intended his 
apparatus to be Used, we applied to him on the subject, but without 
receiving any reply. Mr. G. C. Karop has, however, kindly furnished 
US with the following note :- 

" I do not think the use of this compressor necessarily refers to a 
tempmary closure only. You have a specimen which cannot be 
satisfactorily examined except under pressure ; the effect of pressure 
you may wish to keep and exhibit. A specimen is placed on a slip 
with, say, a drop of glycerin or other preservative ; a cover-glass is 
placed on this, and the whole is transferred to the compressor-plate, 
the three curved springs being in position on the cover. The whole 
is then put on the stage of the Microscope, and the construction allows 
of the objective working down through the ring, whilst sufficient 
pressure is obtained by the micrometer wrew to show the desired 
points. This being done, the apparatus is removed from the stage, 
my surplus glycerin, &c., wiped off, and the preparation sealed by 
paraffin with a hot wire, according to the well-known method. When 
&y it is put on a turntable and permanently sealed by a ring of 
Paris glue or white cement, &c." 

Martins' Method of Determining the Absolute Rate of Ciliary 
Vibration by the Stroboscope.*-By the stroboscope, as is well 
known, a vibrating body is instantaneously illuminated or is viewed 
at successive intervals through a revolving or vibrating aperture. 

A familiar instance of this is the '' wheel of life " toy sold in the 
streets a few years ago. The wheels of B carriage, or B moving animal, 
seen by the light of a flash of lightning, appear perfectly stationary, the 
duration of the light being so brief as to admit of only an inappreciable 
movement of the body while illumination lasts. If a regular mcces- 
sion of light flashes is produced, the moving body w i l l  be seen in a8 
many different positions as there are flashes of light. If a body 
rotating rapidly on a fixed axis be viewed by light flashes occurring 
once during each revolution of the body, only one image will be 
observed, and this will result from G succession of impressions upon 
the retina, which by the persistence of vision become blended into 
one continuous image. In this case no movement of the body will 
be apparent; but if the flashes of light succeed each other ever so 
little slower than the rotatory period of the revolving body, the body 
will appear to move slowly forward, while in reality it is moving 
rapidly ; and should the light flashes succeed each other more rapidly 
than the revolutions of the revolving body, the body will appear to 
move slowly backward, or in B direction opposite to that in which it is 
really turning. These curious effects are also produced when the 
number of the light flashes is a multiple of the number of revolutions, 
or vice ver8ci.t 

* Arch. f. Anat. u. Physiol. (Physiol. Abtheil.) 1884, pp. 456-GO. 
t The preceding paragraph is interpolated from an article by Mr. 0. M. 

Hopkins (' Scientific American ') in which hc describes the method he wed for 
applying intermittent light to a microscopical examinntion of ciliated organisms 
by an electrically rotated aperture disc, arranged t o  interrupt the beam of lighi 
cmployed in illuminating the object to be examined. 

The iustrumcut cousists of a singlo clectric motor mounted on a plate having 
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In the same way if a vibrating rod is viewed through a hole in a 
revolving disc, and the rate of revolution is varied until the period 
coincides with that of the rod, the latter wi l l  always be seen in the 
tame phase and will appear stationary. 

The method may be applied to the analysis of many kinds of 
periodic vibration, and to the examination of objects in motion. Dr. A. 
van Beek used a revolving screen perforated with holes, by means of 
which the object under the Microscope is periodically illuminated, to 
estimate the rate of ciliary vibration in the cells of a frog’s tongue. 

With such an apparatus it is not found possible to vary the 
rate and constancy of the revolutions with sufficient delicacy, and 
Herr Martius has consequently applied the electro-magnetic strobo- 
scope, as used by Kronecker, to the same purpose. A strip of 
paper (fig. 22) is made to vibrnte between the source of light and the 

FIQ. 22. 

ditbphragm of the Microscope 80 that at each vibration the object is 
illuminated by a flash of light. A great advantage is gained by 
using [L plain strip in place of a perforated screen ; for if the instru- 
ment is 80 arranged that the strip while moving in one direction 

8 collar fitted to the substage. The shaft, which cames a simple bar armature, 
&J carries upon its upper extremity a disc having two or four apertures, which 
coincide with the apertures of the stage and substage two or four times during 
fie revolutions of the disc. The conrse of the current from the battery through 
the instrument is through the spring touching the commutator, through the 
shaft and frame of the instrument to the magnet. The speed of rotation can be 
varied, experiment showing that the period of darkness EllOUld be to the period 
of illumination about as three to one for the best effects. 
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completely obscures the light, and only admits the flash when i t  
retreats far enough in the other direction to uncover the side of the 
diaphragm, then a slight shifting of the whole stroboscope will 
lengthen the duration of the flashes without affecting their rate ; while 
the rate can be varied by adjusting Bernstein’s acoustic contact- 
breaker, which regulates the vibrations. Moreover, by this method 
the object can only be illuminated once in each complete oscillation 
of the strip, while with a vibrating slit i t  may be illuminated either 
once or twice. A frog’s palate examined with this apparatus was 
found to have a period of ciliary movement varying from ten to 
fourteen (mostly from eleven to twelve) vibrations in a second. 

A second indirect means of measurement may be used as a check 
upon the direct determination of the period from the phenomenon 
already mentioned. When the rate of the stroboscope is equal to 
that of the cilia, they appear as nearly as possible stationary ; as the 
rate is increased waves of motion will be seen to run along them 
until a point is reached at which they appear to be in uniform motion. 
I t  will  be found that at this point the rate of the instrument is 
exactly double that of the cilia. 

Various rotifers examined by intermittent light showed the cilia 
perfectly stationary. The ciliary filaments of 6ome of the Infusoria 
(Vorticella and SteTator), when viewed by intermittent light, not only 
appeared to stand still, but their length seemed much greater than 
with continuous light. The interrupted light brings out not only 
the cilia around the oral aperture, but shows to good advantage the 
cilia disposed along the margin of the body.* 

Accessories for Microscopical Drawing.t-G. 13. 8. writes that 
it often happens to him, when wishing to draw a mounted object, that 
it is not placed exactly in the position in which it is wished to draw 
it, and to so place it, the slide requires raising at  one end or side. 
For this purpose he devised a very simple piece of apparatus. 

FIQ. 23. 

A piece of thin wood a little longer than an ordinary slide is cut, 
and a hole 314 in. square made in the middle. About 1/2 in. from 
either end, and on the lower side, cut a narrower transverse groove, 
and slip an india-rubber band over each end until it reaches the 
groove. The slide to be examined is placed ou the wooden one 

* LOC. cit. t Sci.-Gossip, 1886, p. 8 (2 figs.). 
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under the elastic rings, and then, by inserting a wedge between the 
wooden and other slide the object can be placed as desired. 

Another very simple contrivance for placing an unmounted object 
in any desired position is shown in fig. 23. By turning the milled 
head the object can be moved in B direction transverse to the 
apparatus, and by moving the other in or out, the object can be 
moved in a longitudinal direction. The hole in the vertical tube 
can be fitted with a cork to hold pins; a small pair of forceps or a 
piece of wax can be used to hold a geological specimen. 

Dunning’s Zoophyte-Cell. -All who work with the ordinary 
zoophyte troughs know the difficulty thore is in cleaning them, also 
the risk of breakage in doing so,more especially with the very 
shallow troughs. Mr. C. G. Dunning has designed the apparatus 

overcome this difficulty. 
The lower plate (fig. 

25) is of metal, 3 in. long, 
1A in. wide. and about 

shown in figs. 24-26 to 
FIG. 24. 

FIQ. 25. 
1710 in. thick, with an 
oval perforation, the un- 
der side being sunk out 
as shown in the section 
(fig. 24). In  this sinking 
is fixed, by means of 
Canada balsam, a piece of 
stout cover-glass, which 
forms the bottom of the 
cell, the sinking being 
suiliciently deep to pre- 
vent the thin glass from 
actually bearing on the 
stage when in use, or on a 
table, or when laid down. 
The cover (fig. 26) con- 
sists of a thinner plate 
of metal rather shorter 
than the lower plate, 
and having a correspond- 
ing aperture. To the 

under side of this plate is also fixed a piece of cover-glass. 
To use the apparatus it is only necessary to lay it flat and well 

fill the cell with wator, arranging the object if necessary ; then put 
the cover on from the bottom edge by placing the notches over the 
two pins which me inserted in the bottom plate, and gradually 
lowering it, the snperfluous wabr will then bo got rid of, and the 
whole should be wiped. The capillary attraction assisted by the 
weight of the .cover is spfficient to prevent any leakage, while the 
pins prevent It from sliding down when inclined. Although, of 
cour~e, there is no Supply of air, Vorticella, zoophytes, &c., can be kept 
under cxhibition for more than two hours without change of water, 
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but should that be found necesssry it is easily done by lifting the 
cover carefully by means of the projecting horns on the top edge and 
adding fresh water with a dipping tube. The apparatus is intended 
more particularly for use a8 a shallow cell, so that moderately high 
powers can be applied, yet the depth can readily be increased by 
means of an intermediate plate the same size as the cover and with a 
corresponding aperture ; this plate may either be of metal or ebonite, 
and with this inserted between the lower plate and the cover the cell 
is as free from leakage as before. 

The area of the cell is purposely rather large, as being more con- 
venient for zoophytes, &c., but should it be desired to restrict the 
movements of a lively object, it is only necessary to select a glass 
ring rather thinner than the depth of the cell,. place it in the middle, 
fill the whole cell with water and place the object within the ring and 
cover as before. 

Hardy's Examining Tank for Pond-Life, &c.--Mr. J. D. Hardy 
exhibited at the last Conversazione a very convenient tank for showing 
aquatic organisms. 

A A (fig. 27) are two uprights, each having a slot in which the 

FIG. 27. 

holders B B can be raised or lowered. The screw nuts C C keep the 
holders in place, at the same time allowing the tank to be inclined at 
any angle. The holders are not fastened to the tank, but clamp it so 
as to leave it free to be moved through them, for the purpose of 
bringing the tank more forward for examination with the Microscopo 
or otherwise. A piece of cork cut to fit loosely and float on the 
water stops tho water running out when tho tank is tilted. 

The stand is weighted with lead at tho bottom, and thc tank, 
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which is 6 in. square, is made of the best thin white glass in the 
same manner as Mr. Hardy’s 6‘ flat bottle.” 

In using the Microscope, the mirror and carrier are unscrewed 
and placed on the opposite side of the tank from the Microscope, the 
light being reflected in a line with the body-tube. The objective was 
also screwed in the substage by an adapter and focused by the 
substage pinion. 

Bostwicks Absorption Cell.*-Mr. A. E. Bostwick has devised B 
cell for obtaining the absorption spectra of liquids which have but 
little selective absorption, and which would therefore have to be used 
ordinarily in large quantities. 

The bottom 
and the two ends are of wood, covered with shellac, and the two sides 
of looking-glass, cemented to the wood, so that the box is water-tight. 
The reflecting surface of the glaw is turned inward, and at each of 
two diagonally opposite corners the amalgam is scraped away so as to 
make a vertical slit about 2 mm. in width. One of these is placed 
close to the spectroscope slit, and through the other a parallel beam 
of light is admitted. I t  is evident that the box may be so placed that 
the beam will be internally reflected in it a number of times, depending 
upon the angle between the two, and will finally pass through the 
second slit into the spectroscope. The length of its path through the 
cell may therefore be varied indefinitely by turning the latter, and is 
limited only by the decrease in intensity caused by general absorption 
-not only in the liquid, but also at each reflection. With mirrors 
of polished metal the result might be even better, since the absorption 
in the glass would be eliminated. In this case, however, tho number 
of liquids which could be used in the cell would be somewhat 
limited. 

Vbricke, Benecke’s, and Moitessier’e Photo - micrographic 
Cameras.-The first of these cameras by MU. VQrick (fig. 28) allows 

FIG. 28. 

The cell is a rectangular box, 6 in. by 3 in. by 3 in. 

of four negatives being taken successively. I t  consists of a tube 
fitting over the body-tube after the eye-piece is removed, carrying a 
box C, with a central opening B, closed by a movable shutter A. 

* Amer. Journ. Fci., xxx. (1885) p. 452. 
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In the box slide four carriers D, for the sensitive plates, and these 
can be placed in position over the central opening one after another 
and a negative taken.* The speciaI advantage of the apparatus 
is that it enables different degrees of exposure to be tested, or 
different portions of an object to be rapidly photographed in 
succession. 

A simpler form of camera is shown in fig. 29, on the same principle 
as the preceding, but for one plate only. 

FIQ. 29. 

For focusing it is necessary first to regulate the focusing lens F, 
which is a single lens in an adjustable screw mounting. For this 
purpose a square of glass is placed in the box C, on the lower face of 
which some scales have been fastened. The lens is then placed so 
that the base-plate is applied exactly to the upper edge E of the box 
c. I t  is then focused on the scales by screwing the lens in or out, 
and is then clamped by the set-screw. The lens, when thus regulated, 
will of course only serve for the particular person to whose sight it 
has been adjusted. 

The sensitive plate is placed in the carrier D, and its contact with 
the guides on the bottom of the box assured by turning the screw I 
gently. The image of the object is then focused by the adjustments 
of the Microscope, again applying the lens F upon E and using it 
as an eye-piece. 

Dr. B. Benecket devised the camera, fig. 30, for taking eight 
photo-micrographs. In  a circular camera B, rotates a disc A having 
a square aperture 12 cm. wide in the centre. The bottom of the 
camera has en opening at C, 2 cm. in diameter, communicating with a 
tube which fits into the body-tube of the Microscope ; it can be closed 
by a slider, the handle at which is at D. A plate H, for eight photo- 
graphs, fits into the aperture in the disc, and can be rotated over C, 
a spring clip F indicating the eight equidistant positions. The 
shutter E of the camera is secured by the three catches G, and on the 
under side it has a spring which presses on the back of the plate. 
I n  order to mark the correspogding positions of the different photo- 

* The drawing has been reduced in width. The box of the original apparatus 

t ‘Die Photographie als Hiilfsmittel hlikroskopischer Forschung,’ 1868, 
is about a fifth wider so as to leave more space for the carriers. 

pp. 54-6 (1 fig.). 
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gmphs on paper copies or glass positives (which is important in the 
case of stereographs), the opening at C has two cuts in its margm 

n 
which show on the plate as two small black lines (see H) and so 
enable the image to be easily oriented. 

Dr. A. Moitessier’s camera,* B, fig. 31, is intended for taking six 

FIG. 31. FIG. 32. 

micro-photographs, each aperture having a sliding shutter A. Being 
too heavy to be supported on the Microscope, a special support for it  
is necessary, fig. 32. The camera C is placed on the wooden plate B, 

* ‘ La Photographie appIiqu6e aux recherche8 micropaphiquea,’ 1866, p. 121. 
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which is supported over the Microscope by the pillars, A. A tube 
inserted in an opening in B forms the connection with the Microscope, 
and the camera can be brought by a sliding arrangement into Six 
different positions, corresponding $th the .photogmphic plate. D is 
the illuminating apparatus, consisting of mrror, condensing lens, and 
movable screen to shut off the light as required. 

Apparatns for taking Stereoscopic Photo-Micrographs.4tereo- 
scopic photo-micrographs could of course be obtained by applying a 
camera to each end of the tubes of a binocular Microscope, and taking 
two photographs simultaneously, or as suggested by Babo, by slightly 
raising either end of the slide alternately, or again by taking a second 
photograph with the objective focused to a lower plane of the object 
than that to which i t  was focused when the first was taken. A 
combination of these two methods is said by Dr. S. T. Stein * to give 
excellent effects. 

The fixed 
tube A, attached to the body-tube, has a second ex- 
ternal tube By which rotates upon it, a pin working 
in a semicircular slot D stopping the rotation beyond 
180”. At the end of B is attached a half-dia- 
phragm C, and the objective is screwed over the 
diaphragm. On rotating the tube in opposite 
directions, the diaphragm takes the positions E and 
E‘, so that opposite halves of the objective me 
alternateIy made use of and different images ob- 
tained. Photo-micrographs thus taken will give 
stereoscopio or psendoscopio effect, according as 
they are mounted, The apparatus wi l l  only act 
effectively with low powers and opaque, not trans- 
parent, objects. 

In  order to alter readily the inclination of the 
object to the axis of the Microscope, Dr. B. Benecket devised the 
B p F t U s  shown in figs. 34 and 35. 

A circular plate A, fig. 34, with a central opening, is fixed by the 

Dr. A. Moitessier suggested? the apparatus, fig. 33. 

33- 

* 

FIQ. 34. 

F 

tube F in the aperture of the stage. The vertical pieces E support a 
similar plate B G, which swings on a horizontal axis passing through 

* ‘Das Licht im Dienste Wiss. Forschung,’ 1884, p. 197. 
t ‘La Photographie appliqube aux recherche8 micrographiques,’ 1866, p. 148. 
3 ‘Die Photographie als Hulfsmittel Mikroakopischer Forechung,’ 1868, p. 81 

(2 flgs.). 
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H. I t  carries 
the slide D. A photograph having been taken, with-the object inclined 
in one direction, the carrier is tilted in the opposlte direction,. and a 
second one taken. As it is indispensable that the object should be 
exactly in the plane of the axis of rotation. the disc C is connected 

A third disc c is supported by B and moves with it. 

FIQ. 85. 
with B by a piece of tubing 
having a thread so that it 
can be raised or lowered. 
A wedge slipped under one 
end of the plate B is the most 
convenient mode of inclining 
it, a spring being inserted 
under the other end. Screws 
are not so good. According 
to the objective used the 
angle of inclination for the 
best effects vsries from 4" 
withhigh powers to 12' with 
low powers. The wedge can 
be marked at different points, 
so as to show the angle of 
inclination. 

I n  focusing the two 
wedges, care must be taken 
that exactly the same details 
of the object are focused 
in each case, otherwise the 
photographs will not com- 
bine in the stereoscope. 

(Fig. 35 shows the ap- 
paratus in place on the 
Microscope.) 

Another form was devised 
by Prof. G. Fritsch, a de- 
scription of which, for want 
of the woodcut illustrating 
it. must be deferred. 

Dr. H. Fol has devised * an apparatus (fig. 36) for photographing 
microscopic objects under small magnifying powers. He considers 
that such photographs are undoubtedly of much greater value when 
observed under the stereoscope. 

Tbe table T carries at one end the board B and camera CP, with 
the supports A. The table is raised and lowered on the tripod by 
the rack and pinion F H, or moved horizontally by a second one on 
the further side. The board B turns on a pivot k and the extent of the 
motion is shown on a graduated scale at the top. I t  is fixed in any 
position by 5. The camera is double, each bellows being adjustable 
by the milled heads K K. The object lies in a black cup 0 in water 

* Fnl, H., Lehrb. d .  Verg?. Mikr. Aunt., 1884, p. 79 (1 fig.). 
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or weak alcohol, the stand G for i.t being independent of the rest of 
the apparatus, which Dr. Fol conslders to be essential to prevent the 
shifting of the object. The objective may be one of Steinheil'e 
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d e s t  aphatics, or a low-power objective provided with a small 

The camera being central, the object is placed at the level of the 
Pivot k, and focused. The camera is then shifted 4" or 4.5" to the 
right, and a photograph taken, and then to the same extent on the 
left and another taken. 

Objectives for Photo-micrography.*-Mr. W. H. Walmsley con- 
siders that to obtain the very highest results, all powers lower than 

* The Microscope, v. (1885) pp. 219-20. 
Ser. ~ . - - V O L .  vr. 

hPllregm. 

L 



146 

1/4 in., should be supplied with special corrections to render the visual 
and actinic foci coincident. At the same time i t  may be stated as an 
axiom that any objective that will give a clear, well-defined imago of 
an object under the eye-piece, mi l l  also prOC+W3 a Sharp and accurate 
reproduction of the s m o  upon the sensitwe plate. He has made 
most excellent negatives with a French Triplet 114 in., costing no 
more than five dollars, and maguifying 200 diametera-not eqUd, it is 
true, to the results obtained with lenses of higher grade and finer 
corrections, but 60 good that only a critical eye would discern the 
difference between them. We quoto in full the author’s succeediug 
remarks :- 

6‘ SO let not those possessing only cheap instruments be deterred 
from entering upon this fascinating branch of photography on that 
account, as their cheap tools will turn out good work with the aid of 
patience and careful manipulation. Wide angular aperture is not so 
conducive to good results as a moderata one. Given good corrections 
of spherical and chromatic aberrations, good penetrating and defining 
powers, and the objective of moderate aperture mill defeat its wide- 
angled rival on the photographer’s field in every encounter. 

Lc It may safely be asserted that all powers in ordinary use may be 
s~mcessfully employed in photographing by aid of ordinary lamp- 
light. I have used them all from 4 in. to 1/18 homogeneous 
immersion ; with, and without amplifiers, and all with equally good 
results. If a selection has to  be made by one just furnishing an 
outfit, I would suggest a 1 in. or 2/3; 112 in. or 4/10; and 
1/5 or 1/6. With these and a camera of sufficient bellows capa- 
city, a range of powers from about 25 to 250 diameters may be 
obtained, quite sufficient for nine-tenths of the work ever required 
in this direction. If a higher power be necessary, then a 1/10 
immersion is recommended. None of these powers from the 115 
upwards will require any special correction. If they define any 
given object under the eye-piece, clearly and distinctly, it may be 
accepted as certain that they will produce a correspondingly good 
photograph of it. But for powers less than 1/4 in., I would earnestly 
recommend those specially corrected for photography, else sharply 
defined results cannot be depended upon with any certainty. I 
have seen objectives of low powers, in which there was no apparent 
difference between the actinic and visual foci, and which gave- 
withont any further corrections-negativee as sharp as the image 
seen upon the focusing screen; but such instances are rare, and 
cannot be‘counted upon. I would therefore reiterate, for aU powers 
lower than 114 in., employ d y  those specially corrected for photo- 

Photography and Xinute Detaila.*--The following remarks are 
made b y a  contemporary on the discussion on this subject at the 
November meeting. 

LC It appems to US that, in these discussions, sufficient allowance 
is not made for the varying acuteness of vision possessed by different 

Brit. Journ. of Phot., xxxii. (1885) pp. 786-7. 
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persons-a subject upon which we have found most observers are 
particularly touchy. , . . Almost every one has eyes which are 
more or less astigmatic ; how very different, therefore, must a set of 
lines in thc Microscope appear to most persons, according to the 
relation of their direction to that of the meridian of astigmatism ! 
Again, as to actual acuteness of vision-that is to say, power of visual 
perception of minute objects-that varies in individuals to a degree 
which could scarcely be believed by those not conversant with the 
subject. . . . 

‘‘ The moral we would draw from these facts is that, whcn questions 
of the eye against photography in the Microscope are discussed, the 
conclusions arrived at are worthless unless the powers of the observer’s 
eyes are thoroughly ascertained, both as to acuteness of vision and 
extent of astigmatism.” 

The writer has not quite appreciated that the discussion turned, 
not on the limit of visibility of minute objects, but on resolution or 
the limit of visible separation. The latter depends on the wave- 
lengths of the portion of the spectrum used, and hence photography 
will resolve lines closer together than ‘‘ white light ” will. 

Imperfection of the Eye and Teat Objects.*-Mr. L. Howe calls 
attention to the fact that “ fine parallel lines, whether dmwn artificially 
or existing in natural objects, do not make fair test objects for the 
Microscopc.” This is caused by an ocular imperfection which is 
very common-astigmatism. 

In  consequence of this defoct, when one of Nobert’s test-plates is 
subjected to examination, the perpendicular lines which one person 
can see perfectly well, cannot be seen by another who considers 
his vision in every way normal. The same holds for other tests of a 
similar nature, such as diatoms or objects marked with fine dots or 
lines in close juxtaposition. This, the author says, is by no means 
an imaginary difficulty, as it has occurred to him more than once to 
find this difference of opinion between persons who are accustomed 
to view such objects, and whose eyes and hands are trained to use the 
Microscope. Fortunately, however, there is a very simple method of 
overcoming the difEculty. This consists in revolving the object on 
the stage of the Microscope, in such a way that lines which at first 
were vertical become afterwards horizontal ; for when turned through 
an arc of 180” they pass through every meridian in which it would 
be possible to see them, provided the amplification and definition be 
sufficient to make them at all visible. 

Pygidium of the Flea as a Teat 0bject.t-Mr. E. M. Nelson 
finds that the so-called hairs of the pygidium of the flea are spine3 
which “ form nothing that can be called any sort of test for a high- 
power objective.” 

Webb’s Lord‘s Prayer.-Mr. W. Webb, well known for his 
microscopic writing of the Lord’s Prayer (the series of which corn- 

* The Microscope, v. (1885) pp. 226-8. 
t Journ. Quek. Mior. Club, ii. (1885) p. 197. 

L 2  
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mences at the rate of 3,616,791 letters to the square inch and extends 
to 212,746,216 letters, or at the rate of more than fifty-nine Bibles 
written in a square inch), has added a further novelty to the series, 
being a photograph and a writing of the Lord‘s Prayer side by side 
on the same slide, the former being photographed on the elide and 
the latter engraved on the cover-glass. 

We observe that at a recent meeting of the Microscopical and 
Natural History Section of the Manchester Literary and Philosophical 
Society,* a member stated, ‘‘ Mr. Webb died about ten or fifteen years 
ago, but I cannot give the exact date.” Mr. Webb is, however, still 
alive, and as m i l l  be seen from the above, still engaged in microscopic 
writing. 

Leeuwenhoek Medal. - The Gold Medal established by the 
Royal Dutch Academy in memory of Leeuwenhoek, was last year 
awarded to Prof. Ferdinand Cohn, as the histologist who in the last 
decade had most distinguished himself in the study of microscopical 
being8.t 

ALLISON, F. B.-Microscopical Binoculars. 
pxplains Mr. Nelson’s difficulty as to the want of stereoscopic effect in the 

case of objects lying “vertical,” by the diminished difference of perspective. 
Cf. this Journal, V. (1885) p. 1076.1 

Engl. Hech., YLII. (1885) p. 2G2. 

meport of Cleveland Meeting (by Dr. S. M. Mosgrove).-Also of the 
Working Session (by Dr. W. P. Manton).-Personal Notes on Clevelnnd 
(Editorial).-Mr. Griffith’s latest (by Dr. F. L. James, from the ‘National 
Druggist ’).I 

The Nkroscope, V. (1885) pp. 193-203, 203-204, 207-210, 232-233. 
B., C. R.-A Cheap Dissecting Mioroscope. [Post.] 

Bot. Gazette, X. (1885) pp. 427-8. 
Beck’s New ‘‘Star” Microscope. [Cf. Vol. V. (1885) p. 512.1 

h r .  Mon. Micr. Journ., VI. (1885) p. 229 (1 5g.). 
B eh r e n  s, W. J.--Bnles for the Use of the Microscope. 

[As to “keeping the metallic part clean.” Focus up with high powers. 
Microscope, if it is to be for a long time out of use, should be put away in 
some closely shutting cupboard in which is placed some chlorate of lime.] 

Mia-. Bdletin (Quea’s), 11. (1885) p. 41, 
from The Microscope in Botany (Transl. of the original German work). 

BIG NELL,  G. C.-Photo-micrography. [Post.] 
Pear-Book of Photography, 1886, p. 95. 

BIRNBAUM, K., and J. Gsmx-At las  von Photographien Mikroskopischen 
Priiparate der reinen nnd gefalschten Nahmngsmittel. Abtheilg. I. : Atlas mr 
Yehlpriifnng. (Atlas of Photographs of Microscopic Preparations of pure 
and adulterated Fooda. Part I. Flour testing.) 

16 pp. and 16 phot. plates, fol., Stuttgart, 1886. 
B o 8 T w I CK, A. E.-A new form of Absorption Cell. [ S ~ p r a ,  p. 140.1 

Ainer. Jour?~. Sci., XXX. (1885) p. 452. 

American Society of Microscopists. 

* Chem. News, liii. (1886) pp. 34-5. 
t Cf. Versl. en Med. K. Aknd. Wet. (Amsterdam), ii. (1885) pp. 105-10 

(Address of Prof. Stokvis to Prof. Coho), and pp. 111-4 (Reply of Prof. Colin). 
Also pp. 88-90. 
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B B o T EI E R 8, A.-Microscopic Writing. 

a t  the 1862 Exhibition. 
[Webb’s Lord’s Prayer, &c.-Machine for writing, purchased by Mr. Rideout 

Ciicm. News, 1,111. (1886) pp. 33-4. 

[Produced by a carbonate of potash battery (with an induction coil) at  the 

Proc. Manchester Lit. and Plril. Roc., XXIV. (1885) p. 20. 

[Querics as to the power of 1 in. lens, formula and power of 2 in. eye-piece, 

Amer. Xon. Bficr. Journ., VI. (1885) p. 240. 

,, ,, [Electric Spark under the Microscope.] 

extremities of two lead-pencil points.] 

B u L L o c H, W. H.-About Magnhlcation. 

and length of a 10 in. tube.] 

Bulloch’s (W. H.) Cobweb Micrometer. [Supra, p. 132.1 
Ainer. Mon. Micr. Journ., VI. (1885) pp. 239-40. 

Case, Convenient Microscopical. 
f“Thero arc a great many pocket eases for microscopical mounts in the 

market, but the iuost convenient article for the purpose that we have seen 
is a flat muslin box which does not take up much more room than a 
large pocket-book. I t  contains four trays, each of them mLrde to hold siz 
slides lying flat, thus exposing the label as in the large cabinets 
(Queen & CO.’~) . ]  

Rt. Louis National Druggist, VII. (1885) p. 230. 
C A E T E L L A R N A U  Y D E  LLEOPART,  J. M. nE.-Vision Microsc6pica. Notas 

sobre la8 Condiciones de Verdad de la Imrigen microsc6pica y el modo de 
expresarlas. (Microscopical Vision. Notes on the Conditions of resemblance 
in Microscopical Images and the Method of Dclineation.) In part. [Post.] 

And.  SOC. Espan. Hist. €?at., XIV. (1885) pp. 257-88 (1 fig.). 
COE, H. C.-See Friedlander, C. 
Cole’s {A, H.) Self-adjusting Frog-plate. 

[No description given.] 

Cox, J. D.-[Letter accompanying Photo-micrographs of Diatoms.] 
Micr. Bulletin (Queen’s), 11. (1885) p. 41. 

[Also coniments on Dr. Cox’s views hy M. W. Prinz, who considers the new 
photographs “ lead to the same confusions and consequently merit the 
same criticisms ” as the previous series.] 

Bull. Soc. Bclg. Mxr., XII. (1885) pp. 7-11. 

[Conclusion of review of Dippel’s ‘ Grundziige der AIlgemeinen Mikro- 

Zeitschr. f. r n s t ~ ~ e n t e n ~ . ,  V. (1885) pp. 405-8. 

[As to surprising discrepancies in his measurements of the magnifying 

Engl. Mech., XLII.  (1886) p. 361. 
E v E R ET T, J. D.-Outlines of Natural Philosophy for Schools and general readers. 

335 pp. and 216 figs., 8v0, London, 1885. 
EWE L L, Y. D.-Prof. Rogers’ Ruling Machine and Method of ruling Standard 

Micrometers. [Post.] The Hm-mope, V. (1885) pp. 221-26. 
FLINT, J. l\l.-Rotary Object-carrier. 

Amer. Moon. dficr. Journ., VI. (1885) pp. 204-5. 
Engl. Mech., XLII. (1885) p. 275. 

Arch. Sci. Phys. et Xat., XIV. (1885) p. 575. 
(The Microscope 

8th ed., vi. and 524 pp., 417 figs., 8v0, Leipzig, 1886. 

2nd cd., 200 pp., 8v0, New York, 1885. 

CZAP SR I, S.-[Abbe’s Optical Theories.] 

bkopie.’ Cf. Vol. V. (1885) p. 1079.1 

EVANS,  F. H.-Objectives. 

powers of various objectives.] 

[Microscope, pp. 188-91, 1 fig.] 

[Supra, p. 133.1 

F o L, H.-Nouveaa Microscope. (New Microscope.) [Post.] 

F R E  Y, H.-Das Mikroskop nnd die Mikroskopische Technik. 
and iKicroscopica1 Technique.) 

Fried lander ,  C.-The Use of the Microscope. Transl. by H. C. Coe. 
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G A R T N E R ,  C;.-Ueber das electrische Microscop. (On the Electric Nicroscope.) 

bled. JtiIo.6. h-, K, Gcsellsch. derzte TC‘ien, 1881, pp. 217-44 (1 pl. and 1 fig.). 
[Post.] 

Ned. Ti~~zes, 11. (1885) pp. 412-5 (1 fig.). 
GLAZEBnOOE, R. T., and W. N. sHAw.-RactiCal Physics. r‘ Travelling ” Microscope for meaaurerueuts, pp. 64-6. Microscopes used 

to measure expansion, pp. 200-1. Measurement of the maguifying power 
of a lens or of a Microscope, pp. 283-7. Measurement of the Index of 
Refraction of a pldte by means of a Microscope, pp. 303-5 (1 fig.).] 

xxii. and 487 pp., 80 figs., Svo, London, 1885. 

New York Phot. Times, XV. (1885) p. 639. 
G o 0 D w IN.--Photo-micrography for Winter Evenings. 

G R I M  M, J.-See Birnbaum, K. 
H., R. O.+Objectives.] 

[Explanation of F. H. Evans’ difficulty, supra, depends on the difference 

Engl. Mech., XLII. (1885) p. 427. 
(The 

Journ. dc Mcroyraphie, IX. (1885) pp. 496-504 (6 figs.). 

[l. General consideration of photographic methods. 2. Apparatus. (u )  

Amer. Mon. Alicr. Journ., VI. (1885) pp. 201-3, 224-7 (6 figs.). 

between the optical tube-length and 10 in.] 

€I EU RCK, H. VAN.-Le Microscope I 1’Exposition Universelle d’Anvers. 
Microscope at  the Antwerp Universal Exhibition.) (Contd.) 

[Microscopes, objectives, &c., of Herr C. Reirhert, s p a ,  p. 129.1 

HITCHCOCJK, R.-Photo-micrography. I,, 11. 

Plates. Developing apparatus (trays). Lanterns. Dark room.] 

[HITCHCOCK,  R.1-Postal Club Boxes. 
[Contents of Boxes Cy, El Cx, D, and Cw.] 

[ k t  of thirteen American societies, with brief particulars.] 

Arner. Zon .  blio.. Journ., VI. (1885) pp. 217-8. 
,, Microscopical Societies. 

Amer. Mon. dlicr. Juwn., VI. (1883) pp. 237-9. 
Palmer Slide Con’s Bevel-edge Slides (and remarks by Mr. 

Arner. Nun. dlicr. Journ., VI. (1885) p. 239. 

[Indicates “how a very useful stage may be made for a few pence, which 
will answer m05t, if not all, the purposes of the most expensive appa- 
nitus.” A whole revolution of the films is unnecessary. A lever motion 
can be made to give all the alterations. Tnke a film of selenite and one 
of mica, and mount on circular pieces of wood with projecting handles. 
Then take five thin slips of wood a little larger than an ordiuary slip, 
and cut circular pieces ont of eacb. Only two of these are j u t  large 
enough for the films to move in, aud the other three, slightly smaller, 
form top and bottom and centre piece to keep films apart. Glue all these 
together, with the selenite and mica films in place. When dry, these 
have a free movement of about 60° or so, and a thin strip a t  back, to 
lodge slide against completes it.] 

Enql. dlcch., XLII. (1885) p. 321 (3 figs.). 

[Further as to  “objectives it l’immeruion of topaz, diiimond, or prccious 

Eiql. Jlech., XLII. (1886) p. 356. 
H O P K I N B ,  G. IL-Das Mikroskop in den mechanischen Kiinsten. (The Micru- 

Central-Ztg. f. Ojtih u. Mech., \’I. (1885) pp. 370-2 (10 figs.). 

,, 
G. i. Woolman) 

H o L M E 8, E.-A simple and handy Compound Selenite and Mica Stage. 

Honr 010s.-Objectives. 

stoues of high refractive index.”] 

scope in the Mechanical Arts.) [Post.] 

I1 u IV E, L.-An Imperfection of the Eye and Test-Objects for the Microscope. 

[J A M  ES, F. L.1-See Amcricnn Society of Microscopists. 
Jeaffreson, J. B., Death of. 

[ S i p  n, p. 1-17.] The Jfk?OSCO]JC, v. (1883) pp. 226-228. 

A - d u c ,  XXSIX. il883) p. 278. 
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K ~b N N E, J., and G. Bf CL L E R.-Blendvorrichtnngfiir Mikroekope. (Diaphragm 
~~ 

for Microscopes.) [Post.] 

Stage for Microscope:’ [Supra, p. 127.1 

Title only of German Patent, K1. 42. No. 3416. 
Pendel-Objecttisch fiir Mikroskope. (Pendulum 

Title only of Germnn Patent, K1. 42, No. 4238. 
M., W.-The Magnifying Power of an Inch Objective. 

[Proposal to “settle the standard value of an objective which with standard 
length of tube and a 2 in. eye-piece sliall have a certain magnifying 
power and be called a one-inch.”] 

Amer. Mon. Micr. Journ., VI. (1885) pp. 2034. 
M A L A s S E  z, L.-Snr les Chambres claires en ghkral et snr m e  Chambre Claire 

(On Camera lncidse in general, and on a 45O camera lncida.) [Post.] 
Ttmmcx Labornt. d’Bsto1. du Coll2ge de France, 1884 (1885) pp. 166-79 (1 fig.). 

r i  45O. 

M A N T O N ,  W. P.-See American Society of Microscopists. 
Microscope and how to use it, with Instructions for Mounting Objects. 

MOORE,  A. Y.-The Zeiss 1/18 in. Objective. 
16 pp. and 3 figs., 8v0, London, u.d. 

The Jficroscope, V. (1885) pp. 228-29. 
Pesults of comparison with a Spencer 1/10 in favour of the Litter.] 

M O S G R O V E ,  S. M.-See Americau Society of Microsco~ists. 
M C L L E B, G.-See Kloune, J. 
N E L  so N, E. M.-A Method of Eqaalising the Thickness of Slips when using an 

Engl. Mech., XLII. (1885) p. 280 (3 figs.). 

fRecommcnding Zeiss’s No. 127. Extreme field 5/S in., of which 7/16 in .  

Oil-immersion Condenser. [8upra, p. 131.1 

,, A New Aplanatic Pocket Lens. 

is flat. Power 10.1 
En&. Necech., XLII. (1885) p. 283. 

,, Testing Objectives. 
f:‘ The art of testing object-glasses can only be acquiied by long practice, 

a i d  by seeing a great number of lenws, especially those by different 
makers.”] 

E Y ~ .  J m . ,  XLII. (1886) p. 427. 
Photography and Minute Details. [Suprn, p. 146.1 

Brit. Jo~crn. Pliof., XXXII. (1885) pp. 786-87. 
Phot o-micrography. 

Residents, Portraits of. 

[General consideration of photognphic methods.] 
New Yurk Phot. Times, XV. (1885) pp. 691-2 (in part). 

p‘ The R. Micr. Soc. are adoptiug a plan which might be advantageously 

Brit. Journ. of Photography, XXXII. (1885) p. 786. 

St. Lortis National Drujgist, VII. (1885) p. 308. 

followed by all other scientific or learned societies.”] 

PRINZ, W.-See Cox, J. D. 
Bead’s (H. T.) Fine Platinam wire. [Post.] 

ROGERS.  W. A.-The Microscope in the Workshop. 
[Paper read before Boston Meeting of Mechanical Engineers. Post.] 

EJbgl. h h . ,  XLII. (1886) pp. 397-8. 
R o S E N B U  s CH, H.-Mikroskopische Physiographie der Rlineralien und Gesteine. 

Band I. Die petro- 
(Microscopienl Physiography of Blinentls 

Vol. I. The 

[Describes the author’s origirlal polaiising Microscope, and the Nnchet and 
Also Fuess’s new stand aud stage, 

2nd ed., rv i .  and ti64 pp., 177 figs., 26 phot. PIS., 
and Newtun scale in colours, 8v0, Stuttgart, 1885. 

Ein Hiilfsbuch bei mikroskopischcn Gcstcinsstudien. 
gr:tphisch wichtigen Mineralien. 
aud Rocks. A guide to the microscopical study of rocks. 
petrologically important minerals.) 

Kleiu forms, pp. 112-23 (6 figs.). 
pp. 5ti2-4 (2 figs.). Post.] 
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R o Y s T 0 x-P I G o T T, G. W.-Microscopical Advances, Ancient and Modern, II., 

Tllc definition of lines, points, nnd splierules. 
Refracting sphcrules or molecules, black dots, test rings, aud lines. 

Engl. Mech., XLII. (1885) pp. 291-2 (2  figs.), 331-2 (14 figs.), 417-8 (6 figs.). 
Cf. also Engl. Nech., XLII. (1865) p. 277 (Lucerual Microscope). 

III., IV. 
[Advancing angular aperture. 

Post.] 

S., G. S.-Accessories for Microscopical Drawing. [ S t p a ,  p. 137.1 

SERVWP, H.-Die Oeschichte des Fernrohrs bis auf die neueste Zeit. (The 

[Contains references to the Microscope, and deals fully with achromatism.] 
vi. and 135 pp., 8 figs., 8v0, Berlin, 1886. 

Sci.-Gussip, 18S6, p. 6 (2 figs.). 

history of the Telescope to the most recent date.) 

S R A W, W. N.-See Glazebrook, R. T. 
Smith’s (H. L.) Homo-tester.” 

[New illustration of it.] 
Micr. Pulletin, 11. (1685) p. 43 (1 fig.). 

S O  R ET, J. L.-Appareil permettant l’observation microscopiqne des globules de 
(Apparatus fm the microscopical observation of globules of vapour.) 

Arrh. Sc;. Phys. ct Xtct., S I V .  (1855) pp. 575-6. 
S T o w E L L, C. H.+Death 04 Thad. 9. Up de Qraff. 

Thz M ~ C Y O S C G ~ C ,  V. (1865) p. 229 
[STOWELL, C. H. and L. R.1-Is it a Micro-photograph or a Photo-micrograph? 

The Microscope, V. (18S5) pp. 208-9. 

I b d ,  p. 209. 

[Comment on nu editorial in the ‘Cincinnati Medical News,’ which 
denounced as a fraud an offer of a BIicroscope and 1/2 in. and 1/6 in. 
objectives for 22.50 dols.] 

The Mici*oscope, V. (1585) pp. 231-2. 

vapenr. 
[Post.] 

,, 19 ,, Apes’ Micro-photographs. 

,? 7, ,, Is it a Fraud? 

9 11 ,, See American Society of Microscopists. 
6 T u BB s, E. T.-Presidential Address to  the Postal Microscopical Society. 

[How best to carry on, advancc, and improve the Society.] 

THOMPSON, F. C.-An Easy Method of Making Micro-photographs. [Post.] 

v I G N A L, W .-See Malassez, L. 
WALL, 0. A.+Pinhole Microscopes.] 

P T h e  simplest Microscope is a piece of paper, or cardboard, which is 
perforated with a pin. The pinhole is brought close to the eye, and 
objects examined through it are considerably magnified. If the surfnco 
of the card, or paper, is first blackened with ink, the image will appear 
plainer and brighter. I n  the absence of the Coddington lens, this method 
may serve to examine some of the superficial characters of drugs.”] 

St. Louis Nutimml Druggist, VII. (1865) p. 281. 

” [Waikslcy’s and Atwood’s Cameras. “ Buy no form of apparatus in which 
the focussing plate is fixed in one immovable position,” as it is easier to 
make slight changes of focus by moving the ground glass than by moving 
the objective. 

St. Lo& Nntionul Druggist, VII. (1585) p. 320. 

[Statement of some of the essential features advisable in an instrument 

St. Louis Ntctional Drri,/gibt, VIII. (1886) p. 7. 

Journ. 0.f Micr., V. (1886) pp. 1-9. 

Year-Book of Pliotoyruphy, 1866, pp. 49-52. 

On Photo-micrograph Cameras. 

For enlargements also a movable plate is essential.] 

, ,, Druggists’ Microscope. 

intcndcd for actual work.] 
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W A  LMsLEY,  W. H.-How to  my? Photo-micrographs. 
Plain and practical lriuts ; dealing with Microscopes, (any Microscope 
with a joint can be employed, a monooular body is Letter than a bino- 
cular, a rotating stage indispensable, and a centering substage a great 
convmience-tho eye-piecc should be removed and the body-tube lined 
with Mack flock piper), Objectives (supjn, p. 145). Illumination (nith 
1/4 in. and )&her an achromatic condenser is necessary, otherwise a 
bull’s-eye is sufficient), and Cameras.] 

The Xicroscope, V. (1885) pp. 217-21 (sec nho p. 233), 2714.  
I, ,, Photo-micrography by Lamp-light. 

New York Phot. Tunes, XV. (1S85) pp. 274 nnd 289. 
, ,, Photo-micrographs on oelatine Plates for Lantern Pro- 

[Title only of paper read a t  A m  Arbor Meeting of the Amer. Assoc. Adv. 
Sci., 1885.1 

Amer. Jo wn. Sci., XXX. (1885) p. 327. 

jectiin. 

WahdeyPr (W. €I.) Photo-micrographic Camera. 
[Of. Vol. 111. (1883) p. 556 and post.] 

New Pork Phot. Times, XV. (1885) pp. 7 0 3 4  (1 fig.). 
WOOD WARD. H. - pticroscopic research 88  applied to  Pahontology and 

Xineralogy.] 
peference to this Society’s work;] 

Geol. Hag., 111. (1886) pp. 47-8. 
WOOLIAN, G. 8.-See [Hitchcock, R.]. 

B. collecting, Xounting and Examining Objects, &.* 
Ob- Diatoms from poor Material.t-Herr K. Miiller writes 

h t  he hsa ‘‘ discovered a new system of obtaining specimens from 
poor material. Take the material and dilute it well with water in  a 
bowl, and let it stand about a quarter of an horn. The mud must be 
well stirred in the water so that i t  looks like muddy water. Let it 
stend and rest again. The heavy mineral particles will sink down. 
After a quarter of an hour the water will be clear again, but on the 
top all vegetable particles will float. If you have II small, fine sieve, 
pour the water through, and all the rough parts will remain in the 
s h e ,  while the diatoms w i l l  go through and will float on the Rurface 
of the water; let it stand about a quarter of an hour, when the 
diatoms w i l l  have settled on the edge o f  the plate, and there form n 
greenish-black border, which you oan take off and put under the 
Microscope.” 

Dissecting !hough.-Mr. R. J. Harvey Gibson, M.A., F.R.S.E., 
D0m?nstmFOr of zoology, University College, Liverpool, describes 
the hswctmg trough which he has devised as follows :- 

“AS i well known to naturalists, dissection is much more easily 
a d  successfully accomplished under water, the tissues being thereby 
floated up and supported. At the same time it is absolutely essential 

* ”hie subdivision contains (I) Cullecting Objects; (2) Preparing, (u) in 
geneml, (a) special objects ; (3) Separate process& prior to making bectione; 
(4) cutting, including Imbedding aud Microtomes; (5) Staining and Injecting ; 

Mounting, including preservative fluids, cells, slides, and cabinets ; (7) Ex- 
mmmg objects, including Testing : (8) Miscellaneous matters. 

t Amer. Mon. Micr. Juurn., vi. (IS%) pp. 230-1. 
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to have the water kept clear. Whilst engaged in the prosecution of 
a research into the minute anatomy and histology of Patella vulgata, 
I found that owing to  the granular character of the liver and 
nephridia of that mollusc, it was almost impossible to keep the water 
pure and free from granular dbbris, entailing constant jourueys to 
and from the sink, with the risk of disturbing and destroying the 
dissection by the pouring off and renewal of the water. I accordingly 
devised a form of dissecting trough which has answered its purpose 
very well. 

I t  consists (fig. 37) of a long box of zinc or tin (preferably the 
former) divided into three compartments. The central division A 
is the largest ; the tmo end divisions are of much smaller size, equal 

FIG. 37. 

to each other, however. The partition between A and C has a slit s 8’ 
about 112 in. from the top; that between A and B does not quite 
reach the bottom of the trough. Into compartment C a water pipe 
w opens with a stop-cock t in the position indicated; from com- 
partment B an escape pipe 20’ passes off. The pipe w is in com- 
munication with a water tap by means of guttapercha tubing, w’ by 
the same means with the sink. I n  compartment A a loaded block of 
paraffin is placed, the thickness of which varies with tho size and 
depth of thc dissection. The block is made so as to leave a clear 
space of half an inch between it and the sides of the trough. When 
the stopcock t is tarned on, the water flows in, fills chamber C, over- 
flows into A when it has reached the level of tho slit ss‘, fills 
chambors A and B, escaping by the pipe 20’. The direction of the 
current of water is indicated in the sketch by the arrows. The water 
is of course nlways kept at the mnie level by the inflow ; the arrange- 
ment of thc slits in tho partitions, however, tends to oiiuse the & h i s  
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of muddy water to sink to the bottom, the larger particlcs collecting 
at or near the slit rn n. By this meaus the water in which the dissec- 
tion is carried on is kept pure; the debris is removed, and the 
annoyance of having constantly to  renew the water is avoided. The 
supply of fresh water of course is regulated in accordance with the 
necessity for renewal. The trough may bc made of any length and 
shape to suit the nature of the dissections to be performed in it. It 
might be an advantage to have the sides sloping outwards instead of 
vertical. 

The trough was made for me by Mr. Frazer, optician, of Edinburgh, 
who suggcsted various mechanical improvements during its con- 
struction.” 

Differentiating Embryonic Tissues.*-It may be safely assumed 
that all hardening and staining fluids possess, in a higher or lower 
degree, the power of developing, in the photographer’s sense, histo- 
logical distinctions between embryonic cells, long before these dis- 
tinctions become manifest in perceptible morphological differences. 
I t  is evident also, that this differentiating action varies in strength 
according to the conditions under which the reagents are applied. 
One of the best ways of intensifying the differential effects of hardening 
fluids, is to use several of them in combination or in sequence. The 
use of osmic acid, followed by Merkel’s fluid, is an example of this 
kind. The advantages of this method in the study of pelagic fish 
eggs have already been noticed,? and Dr. C. 0. Whitman now de- 
scribes what the method wi l l  accomplish when applied to the eggs of 
Clepsine. 

The eggs are placed in 1/4 per cent. solution of osmic acid for ten 
minutes, tlicn rinsed in clean watcr and transferred to Merkel’s fluid 
(platinum chloride 1/4 per cent., and chromic acid 1/4 per cent. in 
equal parts), in which they arc allowed to remain one and a half 
hours. They are next washed in flowing water for the same length 
of time, then treated with 50 per cent. and 70 per cent. alcohol. 
They need remain only a short time in the first grade of alcohol 
(about thirty minutes), but should be left for twelve to twenty-four 
hours in the second. F o r  staining the author used Grenacher’s 
alcohoIic borax-carmine, adding to it from one-third to one-half its 
volumc of glycerin. The glycerin intensifies the action of thc dye, 
so that a nlodcrately deep stain is taken in the course of twenty-four 
hours. 

I t  is best to stain immediately after thc cggs have remained the 
required time in alcohol, as receptivity for the staining fluid diminishes 
considerably with the liipsc of timc. The osmic acid has time to 
pcnetrate to all parts of the embryo, and the blackening is arrested 
and partially removed by the action of Merkel’s fluid. The diffe- 
rcntial effects of the osmic acid are, however, sharpened under the 
influence of thc chrom-platinum solution. 

Wrist-supports might also be fitted on to the sidcs. 

Tho mode of procedure is as follows :- 

* Amer. Natural., xix. (1885) pp. 1131-5. 
t Ibid., xvii. (1883) p. 1204, and Proc. Amer. Acad. Arts and Sci., xx. (1884) 

1). 28. 
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This method has enabled the author to trace out the history of 
the endoderm, and the precise origin of the nerve-cords, nephridia, 
salivary glands, larval glands, &c. 

Preparing Mammalian Ovaries for Examination of Graafian 
Follicles.*-Dr. W. Flcmming recommends a 2 per cent. solution of 
osmic acid, and also a mixture of chromic, osmic, and acetic acids 
€or htwdening ovaries and safranin or gentian-violet for staining the 
sections. 

Preparation of Connective Tissnes.t-Herr T. Ognew condemns 
most of the ordinary fixative agents, on account of their rendering 
connective tissue cells and their processes imperceptible. His best 
results were obtained from 1 per cent. solution of osmic acid. In  
using this, however, several precautions must be observed. T h e  
length of the embryo must be from 2-8 cm. The embryo must 
be still warm when placed in the hardening fluid. I t  must not remain 
in the acid longer than twenty-four hours. Preparations of connective 
tissue cannot be said to be properly stained unless the cells and their 
fincst processes stand out quite clearly. 

For the osmic acid preparations the best stain is a mixture of a 
saturated watery solution of safranin and Bohm's hsmatoxylin. 
Five to twenty drop6 of the hsmatoxylin solution are added to a 
medium-sized watchglassful of the safranh solution. After mixing 
it is necessary tr, remove the precipitate which arises, by filtration. 
Preparations stained by this method can be mounted in glycerin 
without detriment to their colour. 

Preparing Spinal Cord.-At the December meeting of the Society 
a section of the spinal cord of the ox, prepared by Mr. C. Robertson, 
Demonstrator of Anatomy at Oxford, was exhibited by Dr. Beale, and 
the method of preparation is thus described by Mr. Robertson. 

'' Portions of the warm cord about an inch long are placed in weak 
spirit (10 over proof) from four or five hours, then transferred to 
a 6 per cent. solution of bichromate of potash for six days, care being 
taken during the process of hardcning to remove with a razor thin 
sections from the ends to allow the solution to thoroughly penetrate 
to the interior of each piece. The process of hardening is completed 
by transferring to weak spirit for two days, then to strong for two or 
three more days, when the cord can be kept till wanted for sections. 
Portions of the cord are stained before sections are made by soaking 
for twelve hours in a solution of good picrocarmine, washed in weak 
spirit, and soaked for n short time in absolute alcohol, which should 
be used to wet the razor in cutting. The sections are cleared in oil 
of cloves, and mounted in dammar varnish or Canada balsam dissolved 
in benzole in the usual way. 

I have tried most of the methods recommended in the text-books 
for demonstrating the structure of the spinal cord, brain, ganglia, 
&c., and h d  that none of the method6 recommended bring out the 

* Arch. f. Annt. u. Phjsiol. (Anat. Abtheil.), 1SS5, pp. 221-44 (2 pls.). 
t Ibid., pp. 437-49 (1 pl.). 
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processes and cells or enable one to trace the cell process so well as 
the method of soaking in the picrocarmine before cutting ; there is 
also little risk of damaging the sections after they are cut, as they 
can be washed off from the razor to the slide, cleared with oil of cloves 
and mounted in dammar varnish or balsam dissolved in benzole in the 
umal way. 

It is very difficult to procure good picrocarmine in this country. 
The best thing that I have met with I obtained ready made from 
MN. Rousseau and Son, Paris. The only objection to the bichro- 
mate-of-ammonia method is that the solution is liable to deposit in 
the form of small specks amongst the nerve. Some of these specks 
are seen in the sections.” 

Preparing Teleostei for showing Development of Thyroid and 
Thymus Glands.*-Dr. F. Maurer studied the development of these 
glands chiefly in the trout. From eggs obtained recently spawned, 
the troutlets emerged in forty-eight to fifty-six days. Chrom-acetic 
acid was found to be the only satisfactory hardening agent (1/2 per cent. 
chromic acid, 1 per cent. acetic acid, in distilled water). During the 
first twenty days no deformity of the embryo need be anticipated, 
but from this period the amount of distortion goes on increasing. 
The eggs remained in the chrom-acetic from eight to twelve hours, 
they were next washed in water, and then, after the removal of the 
yolk, transferred to alcohol. Staining was always performed with 
alcoholic borax-carmine. In order to prepare the specimens for 
imbedding in paraffin, they were soaked in absolute alcohol, and 
afterwards in chloroform. Giessbrecht’s shellac method was adopted 
for mounting in series. 

For examination of the mature thyroid and thymus, these glands 
wcre injected with a watery solution of Berlin blue thickened with 
gelatine. The injection was effected by snipping off the apex of thc 
heart and passing the canula through the ventricle into the bulbns 
arteriosus. 

Permanent Mounting of Trachese of 1nsects.f-Mr. F. T. Hazle- 
wood has suoceeded in a very simple way in mounting permanently 
the tracheal system of insects. 

Ho dissects out the soft parts and spreads them on a glass slide of 
the usual size ; lets them dry perfectly ; and then with pencil-brush 
gives them a good coating of collodion. After this melt a little hard, 
pure balsam in a test tube, and put it on the object with a cover-glass 
applied at once. 

The intestines, the 
ganglia, nnd the brain, are “ perfectly magnificent.” The intestine 
makes thus one of the most beautiful objects for dark-ground illu- 
mination. The brain shows the most abundant ramifications of the 
trachca, cspecially in the immense parallel branches in the rods of 
the cycs. The ganglia can be floated on a cover-glass, dried, and 
mounted in this way. 

This mcthod is remarkable for its results. 

* Morpliol. Jnhrbuch, xi. (1885) pp. 136-8. 
t The Microscope, v. (1ES5) p. 235. 
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Preparing Silkworms.*-Mr. A. C. Cole gives the following 
methods of preparation :- 

The silkworms are to be hardened in spirit ; the parts intended to 
be mounted are then to be cut, or dissected out, and placed in liquor 
pOta6Es for from thirty-six to forty-eight hours ; then thoroughly 
wnshed and cleaned with a soft brush, then soaked in distilled water, 
to be once or twice changed, during three or four hours ; then placed 
in acetic acid; next in matcr, to remove the acid; next in spirit, for 
re-hydration ; next in oil of cloves ; next in turpentine, and mounted 
in balsam. 

When the tracheal tubes only (separated from the spiracle) are 
required for study, it is better to mount them in a cell, in glycerin 
jelly, and they should be placed, after the acetic-acid treatment, in a 
mixture of half glycerin and half water, with a slight addition of 
acetic acid, until all trace of air is removed. 

Preparing Alimentary Canal of Crustacea.t - For hardening 
the river cray-fish, Dr. J. Frenzel recommends Kleinenberg’s picro- 
sulphuric acid diluted with only twice its volume of water. The 
preparation is left fifteen minutes in the fluid, then treated with the 
usual grades of alcohol. Osmic acid and the various chromic solu- 
tions proved worthless. Perenyi’s 0uid caused a slight swelling, but 
was of some service in the study of the liver and the nuclei of the 
middle gut. Corrosive sublimate (saturated aqueous solution) proved 
an excellent means of isolating the epithelium of the middle gut in 
the lobster. In  preparations hardened in this fluid the epithelium 
becomes loosened from the wall of the canal, so that i t  can be stripped 
off in sheets and prepared for surface-examination. 

For imbedding, para& is to be preferred to celloidin. Precaution 
should always be taken to prevent the formation of large crystals, 
which not only render the paraffi brittle, but also injure the finer 
structure of the preparation, by immersing it in cold water and cutting 
soon afterwards. I f  the paraffi block is allowed to stand for weeks, 
crystallization sets in. 

I n  staining, the sections are fixed on the slide with chrome 
mucilage, and then stained with alum carmine, alcohol carmine 
(Grenacher), aqueous htematoxylin (Bohmer), and safranin. For the 
epithelium of the middle gut, a double stain with acid carmine and 
hsmatoxylin offers some advantages. 

Preservation of Mednsae.$-Dr. W. Haacke preserves Meduss 
in the following way, by which they are said to retain their shape 
better than by any other method known. 

The Meduss are plnced in a vessel of sea-water, and killed by the 
addition of a few drops of concentrated solution of chromic acid ; 
they are then placed in fresh sea-water, which is repeatedly changed 

Cole’s Studies in Microscopical Science, iii. (1885) sec. 4, p. 34. “The 
tracheal system in our present preparation would have been thus mounted, but 
balsam being calculated to display the  structure of the spiracle and foot to 
greater advantage, it was considered advisable to  employ that medium.” 

t Amer. Natural., xis. (1885) p. 1246. From Arch. f. Mikr. Auat., xxv. 
(1885) pp. 141-3. $ Zool. Anzeig., viii. (1865) pp. 515-6. 
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until all trace of chromic acid is got rid of. A mixture of alcohol 
and glycerin is then added to the water, and the proportion of tlicse 
latter is gradually increased until the Medusz come to bc in a purc 
solution of glycerin and alcohol, which is made of the same specific 
gravity as sea-water. 

Mounting Diatoms in situ.*-Dr. F. L. James has found that tho 
processes commonly in use, and recommended in the tcxt-books for 
preserving diatoms, as well as other minute aquatic organisms, desmids, 
algm, &c., in the natural state, are all of them more or less unsatis- 
factory, and he never succeeded in making a really good mount until 
he came across a letter from Mr. C. H. Stodder, of Boston,? giving 
his method of mounting in situ, which is briefly as follows :- 

‘‘ The a lga  upon which the diatoms are growing are thoroughly 
dried, as usual, on bibulous papcr. It is presupposed that all extra- 
neous dirt, &c., has been removed. I have provided a slide with a 
circle of ink marking the centre on the reverse side, clean cover-glass, 
a bottle of chloroform solution of Canada balsam, some chloroform, 
and a watch-glass. These must all be ready at hand, as the operation 
must be carried through quickly. I select a bit of the weed, just 
large enough to mount, put a few drops of chloroform in the glass, 
and immerse the weed in it. The chloroform seems to be as efficient 
as water in restoring the dried alga to its natural shape. As it 
evaporates quickly, a few drops should be added from time to time 
until the alga is thoroughly permeated and has a natural appearance. 
I t  is then transferred to the slide, covered with a drop or two of 
chloroform, and arranged in the position which it is to occupy. A 
drop of balsam is now put on, before the chloroform has entirely 
evaporated, and the cover-glass applied. When thus manipulated, 
the balsam follows the chloroform, pcnetrates the cells of the weed, 
and makes them translucent so as to show all the details of their 
structure admirably, and the diatoms are displayed adhering in their 
natural positions. The balsam must be allowed to harden slowly, as 
it will not do to apply heat, since there is danger of shrivelling the 
delicate structures by so doing. 

While the specific markings of diatoms a n  rarely be shown in 
mountings of this description, what is equally important, the mode 
of growth, can thus be demonstrated-which cannot be with cleaned 
diatoms. I have before me a slide of Ptilota, from the Pacific, which 
displays finely several species of diatoms of which I had seen no trace 
until this method was tried. I f  you have a number of specimens to 
mount at once, it will be better to put them directly into a small 
bottle of chloroform instead of the watch-glass. They can thence be 
taken directly to the slide, well saturated with chloroform. The 
most important point is to add the balsam before the chloroform has 
evaporated.” 

The method of Dlr. Stodder gives equally good results with fresh- 
or salt-water algs.  

* St. Louis National Druggist, vii. (1885) pp. 233-4. 
t Amer. Journ. Micr., ii. (1877) pp. 142-3. 
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Another method, suggested by Mr. Atwood, of Chicago,* also 
gives most excellent results. 

‘‘ For mounting marine algae I prepare an artificial sea-water by 
dissolving in rain or distilled water a sufficient amount of sea-salt, 
which can be procured of any druggist. The dried algse immersed 
in this will, in an hour, have resumed their original state. When 
this has occurred I pick out and clip off such pieces as are best 
adapted for mounting, transfer them to a bowl of distilled water, and 
wash them clean. They are thence transferred into a saturated solu- 
tion of salicylic acid. The slides are prepared for receiving the 
mounts, with cells made of bleached shellac dissolved in Cologne 
spirits, thoroughly dry. The specimen is removed from the salicylic 
solution and arranged in its place, and the cell is filled with the 
salicylic solution. The cover-glass, f i s t  breathed upon, is put into 
its place, the surplus fluid removed in the usual way, and the cell 
closed with a thin coating of gold size. I n  a day or two I lay on 
more size, and when it is dry finish off with zinc cement or Brunswick 
black. 

In mounting an alga having Isthmia parasitic upon it, I have 
found it almost impossible to fill the diatoms if balsam be used, 
whereas the salicylic solution fills every valve and cavity. The acid 
sometimes, but not often, decolorizes the algte. The immersion of 
marine algze in the artificial sea-water is an important point that 
should not be neglected, as otherwise their full beauty cannot be 
brought out.” 

Preparing thin Sections of friable and decomposed Rocks, Sands, 
Clays, Oozes, and other Cfranulated Snbstances.t-Mr. F. G. Pearcey 
describes the method adopted in the case of some of the ‘ Challenger ’ 
collections, transparent sections of which were required, but which it 
was impossible to prepare by the ordinary method of the lapidary’s 
wheel on account of their friability. It was therefore necessary to 
find some method of making them hard and compact, so that they 
could be subjected to this process. The principle of the method 
consists in the introduction of some foreign substance to cement the 
grains together, and make the material hard and compact. This 
is carried out by soaking in a solution of gum copal in ether, and 
then evaporating the ether, a method which is in use by naturalists 
for making sections of the hard parts of Echinoderms. 

Preparation and Use of the Cement.-The first process consists in 
preparing a solution of gum copal in ether. Take one half-pound 
of the best gum copal and place i t  in a strong glass jar, sufficient to 
hold about one quart, with finely ground air-tight stopper ; add about 
20 ounces of ether B.P. (sp. gr. 0.735). This should stand for 
at least two days, and should be shaken frequently, or stirred with 
a glass rod; when all the gum copal is dissolved, it should form a 
clear, thin, transparent liquid, and is then ready for immediate use. 

The substance to be hardened should be first well dried in a 
porcelain dish, upon a hot iron plate plnccd upon a tripod stand over 

* Amer. Journ. Micr., ii. (1877) pp. 151-5. 
t Proc. R. Phys. Sot. Edin., viii. (18S5) pp. 295-300 ( 1  PI.). 

It is as follows :- 
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the game of an ordinary Bunsen burner. The material is next placed 
i,, 6 porcelain crucible, varying in size according to the amount of 

About twice the volume of the solution of gum 
@pal and ether should then be poured upon it, always taking care to 
prms the stopper of the bottle well in afterwards. 

The crucible is next placed upon the hot plate, care being taken 
to have a moderate heat at h s t ,  and to allow the mass to simmer 
till the ether has partly evaporated, when a greater heat may be 
applied. I f  the substance is B fine sand or ooze, it must be well 
&hd with a needle-point or small knife, otherwise it will stick to 
the bottom of the crucible, and not allow the gum copal to mix with 
it. If it is a soft, porous, or decomposed rock, it wi l l  only be 
necessary to turn it a few times, so that the solution may thoroughly 
penetrate all the pores. Great care must be taken during this part 
of the operation, as the cement is very inflammable, and therefore 
antion is essential, not only in stirring, in consequence of the gum 
having a tendency to stick to the sides of the crucible, but also in 
removing the stirringneedle to avoid contact with the flame. 

After nearly all the ether has evaporated, the substance, if it is 
of 8 granular nature, should form a thin, stringy mass when stirred, 
snd the operator can judge whether sufficient of the gum remains to 
cement the grains together ; if too much has been applied, more of 
the substance and a small quantity of pure ether must be added, and 
the whole boiled over afresh. When there is a sufficiency of gum, 
the mixture should be kept boiling and well stirred till it becomes of 
8 reddish or brown colour ; sometimes it is difficult to discern the 
colour, aa the substance interferes with it, but it can be seen in most 
cases. The operator, however, can easily ascertain whether it has 
been sufficiently boiled and has attained the necessary consistency, 
by taking a little out on the point of a knife, and rapidly cooling it 
by pressing it against some cold surface, or holding it a short time 
in water. 

The crucible can now be taken off, and while yet warm, tho 
substance should be scraped out with a knife, and rolled or pressed 
With the fingers into an oblong mass ; it is then ready for moulding, 
or it can be laid aside and 
moulded at any time by 
@dually softening on a a 
piece of glass or in a 
porcelain dish upon the 
hot plate. The moulds 
am easily made by cutting 
strips of ordinary tin 4 in. 
by 314 in., bent tightly 

small slit being cut on 
one side of the tin to allow the wire connected with the mould to sinlr 
below the surface of the rim ; this permits the mould to stand level and 
close to the glass plate ; take the tin off the iron rod and bind it firmly 
round with fine copper wire: it  is then ready for use (fig. 38 a). 

required. 

If it hardens immediately, it has been boiled enough. 

FIG. 38. 

D m  
over a round iron rod, a CLOSED OPEN 

Ser. ~.-VOL. VI. N 
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FIG. 39. 

Noul?ing.-This must be done while the substance is quite hot 
and plastic. First put a piece of common flat glass, three times the 
sue of the cavity of the mould, upon the hot plate, with the 

mould on the top and the notched end downwards, so 
as to have it perfectly flat on the glass, and when 
quite hot, place the substance in the mould and press 
it firmly in with the presser (fig. 39), taking care to let 
as little as possible of the substance escape from the 
bottom. This may be to a great extent prevented by 
holdine the mould down with the back of a knife with 
the lef; hand, and pressing in the substance with the 
right. 

This done, take the whole off the plate smartly, 
with the glass attached, and press it on another flat 
slab or iron plate with the left hand, and with the 
right pour on a little cold water, when it will im- 
mediately set hard. Next place the whoIe in cold 
water for two or three minutes, after which the piece 
of glass at the bottom can be knocked or broken off; 
then loosen the wire which fastens the mould together, 
and open it a little (fig. 38, b ) ;  the moulded substance 
will then drop out in the form of a very hard mass, 
and is ready to be cut into sections. After a little 
practice, the whole operation can be done in an hour. 

Preparation of the Seetions.-&b down and polish 
one end of the moulded substance, first upon a common 
hone, with a slow, equable motion, and a steady pres- 
~ u r e ,  so as to produce the desired flatness of surface, 
and afterwards upon Water-of-Ayr stone to give a 
fine polish. It must be held quite flat, so as to pre- 
vent the stones from getting worn into a hollow, when 
it will be impossible to get a perfectly flat surface. 

The desired flstness and polish being secured, 
proceed to cement with Canada balsam the polished 
surface on an ordinary glass slide 3 x 1 in., or 
ticcording to the size of the sections required. This 
is done in the same way as with hard rocks, but great 
care must at f i s t  be taken not to have the slide too 
hot, or the balsam will become too brittle. After 

having been properly mounted, it should be cemented round with 
a composition formed of four parts of resin and one of beeswax, 
meltcd together in a crucible on a hot plate, and put round the 
preparation with a glass pipetto ; when quite cold it may be 
cut with a lapidary’s wheel, or ground down on a metal plate with 
emery powder. The slice remaining on the slide should be well 
cleaned and rubbed down on the hono to the required thinness. 
This part of the process is most difficult. The slides should be kept 
as flat as possible, and looked at frequently with the Microscope, so 
that the &st indication of disruption may be detected. The proper 
thinness having been obtained, the sections should be at once covered 



. .  
* &I. Anzeig., viii. (1585) pp. 563-4. 
t cenpalbl. f. d. Med. Wise., 1884, pp. 120-6. Cf. Virchoow and Birsch’s 

J&eaberlcht (for 1884) 1885, p. 41. 
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exposed to any pressure, (2) the knife does not become blunt soon, 
as it does not come in contact with the upper plate, as is the case with 
Ranvier's microtome. 

Imbedding in Celloidin.*-Dr. C. S. Minot advises that after 
dehydration in alcohol, the object should be placed for twenty-four 
hours in a mixture of equal parts of absolute alcohol and pure ether 
before immersing in the thin solution of celloidin. In  this i t  
remains for from one to three days, according to the size of the 
object, and is then imbedded in a thicker solution of celloidin. 

This is best done as follows: A cylindrical cork of convenient 
diameter is selected; a strip of glazed paper wrapped round it 
tightly and fastened with a couple of pins as indicated in fig. 40. I n  
the box thus formed the object is placed and the celloidin poured 
carefully over it. I f  necessary the object can be secured in any 
position by pins. Bubbles will rise from the cork and interfere 
with the imbedding ; two precautions will essentially diminish this 
danger : 1. Pour in so much celloidin that i t  covers the object half an 
inch deep, giving an opportunity for the bubbles to rise above the 

tissue ; 2. Before imbedding, cover the end of the 
cork with a thin layer of celloidin, which is allowed FIQ. 40. 
to dry on completeiy. After the object is covered, 
the cork is mounted on a lead sinker, and allowed to 
stand until a film has formed on the upper surface. 
I t  is then immersed in alcohol of 83-85 per cent. 
(stronger alcohol attacks the celloidin) for one to 
three days. The sections have to be cut under 
alcohol. 

For mounting sections with celloidin left on 
them, Dr. Minot has found none of the methods 
hitherto recommended satisfactory, but after trying 
various reagents, considers chloroform the most con- 
venient medium of transfer from alcohol to balsam. 
In  using it, care must be taken to place the section 
for half a minute in perfectly fresh alcohol, which 
is really 95-96 per cent. ; if this is done, chloroform 
wi l l  clear it up almost immediately. When the 
section is in chloroform on the slide, the mounting 
must be ex~editious. and the balsam added while the 

chloroform is still covering t i e  section. The transfer, particularly of 
a large section, from the spatula to the slide, with chloroform, is 
often very diflicult. To mount B single section, put it in alcohol on 
the slide. wash with a few drops of fresh strong alcohol; let most of 
the alcohol drain off, but while the section is still covered with i t  
add chloroform, drain off the mixture, and pour over the still moist 
section a fresh dose of chloroform ; if the washings have been really 
thorough, the sections will clear at once. 

With regard to the paper-box, Dr. R. G. Hebb tells us that he 
has always used pill-boxes made of white board or of willow-wood. 

* Amer. Natural.. rix. (1855) pp. 828-9 (1 fig.). 
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in the above method, may be removed by using a hot bath on tho 
table of the Microscope. This bath should be a box of convenient 
size (not over 2 CIL high), with top and bottom of glass, with an 
opening at one end for filling with hot water, and another at the 
opposite end provided with a rubbcr tube and clamp, for drawing off 
the water as soon as the object has been arranged. 

Prevention of Bubbles.*-After the imbedding process has been 
carried thus far, there is still another danger to be carefully guarded 
against. Xf the box is left to cool slowly in the air, bubbles are very 
likely to appear in the paraffin, which will prove a serious obstacle 
in cutting. Profiting by Caldwell’s suggestion, to cool the box in 
water, one may avoid all such inconveniences. As soon as the 
paraffin cools around the object, so that its position is secured, the 
box should be held in a vessel of cold water,hst at the surface (until 
the paraffin has set), then fully submerged. In  this way the 
para& is quickly cooled sufficiently for removal from the box, 
which may then be used for imbedding a second object. A dozen 
objects may be thus imbedded in a very short time. I f  the box is 
plunged below the surface of the water before the paraffin has become 
rigid, holes will arise in the mass and fill with water. 

Bulloch’s Combination Microtome.-Sin+ the description of 
this microtome was published, i t  has been further improved. The 
attachment fnr holding the knife consists of two discs, and when 
placed in position at zero, which is indicated by a spring stop, 
are 4/10 in. thick. Each disc is 2 in. in diameter and in the 
form of a wedge. The lower disc is divided into 25 parts, and 
by the proper position of each wedge any inclinatiou or adjustment 
can be given to the knife. The periphery of the elevating wheel 
has a rachet with feeding attachment, but the adjustment for gradu- 
ating the amount of elevation is on the block which carries the 
knife, and is worked by means of a sliding arm-piece, and can be 
gauged from one to twenty teeth, or 0.005 to 0 . 1  mm. By this 
arrangement the knife-carrier can be used on the full length of tho 
bed at any adjustment of the feeding attachment. A ribbon carrier 
has also been attached. 

Improved Roy Microtome.f-Figs. 42 and 43 show the Roy 
microtome as improved by M. C. VBrick, from suggestions by Prof. 
L. Malassez. 

The special advantages presented by this instrument are that i t  
cuts under water or spirit, and that the sections can be made of 
almost any desired thickness and in any direction. It is specially 
adapted for freezing, but can of-course be used in the ordinary manner. 
I n  facility of management, rapidity of movement and sureness, it is 
claimed to be superior to all microtomes, and only yields to the 
Rivet microtome for extreme delicacy of sections. 

The object to be cut is fixed in a metal tube fitted with a special 
bnt simple arrangement (not shown in the fig.), or if too soft to be 

t Tr;,~7. L:iborat. d’Histol. CdlCge de France, 1884 (1885) pp. 191-2013 (3 figs.). 
* Amer. Natural., xix. (188.5) pp. 1248-9. 
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tllus comprcsscd, is first imbedded in carrot, pith, collodion, &c., or 
bcttcr still, fixed with liquid glue on a piece of wood. 

FIQ. 43. 

Any kind of razor may be used, and the knife may be placed in 
any position, and by the aid of thin metal blocks, any desired 
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inclination may be imparted. The sections are made automatically 
and are of a definite thickneds. By working to and fro the handle, 
which is in connection with the microtome screw, and having pre- 
viously put the spring in action, the machine works automatically, 
cutting, at each complete turn, a section 1/100 of a millimetre in 
thickness. Thicker sections are made by stopping short just before 
cutting and reversing the action of the handle, &c. ; thus two descents 
of the knife-carrier produce a section 0.02 mm. in thickness, and so on. 

In  cutting under water or alcohol the instrument is placed, as will  
be seen from fig. 43, in a position at right angles to that of fig. 42. 
A trough full of water or alcohol receives the object-carrier, and the 
sections fall off into the fluid. 

When used for freezing, the object-grip or tube is replaced by a 
plate (fig. 42) beneath which is a reservoir for saving the superfluous 
ether. In place of ether Prof. Malassez advises the use of methyl 
chloride, which being volatile at the ordinary temperature and 
pressure, does not necessitate the use of a spray apparatus. A tin 
tube covered with caoutchouc and fitted with a stopcock is attached 
to the siphon which contains the methyl chloride. One jet of vapour 
is nearly always sufficient to freeze the object, and when this is 
effected it is advisable to place the machine in the vertical position 
and allow the sections to drop into a basin of water recently boiled 
or slightly alcoholized, in order to get rid of air-bubbles. 

Sharpening Microtome Knives.*-Dr. C. 0. Whitman considers 
that microtome knives can be properly sharpened only by those who 
understand their chief peculiarities, and who have trained them- 
selves in this special work. The difficulties in acquiring the art 

are not, however, insurmountable ; for with 
the proper means and a little perseverance 
they can be mastered in a short time. The 
first important Step it3 to provide oneself 
either with a good razor-strop, or with a 
long and wide oilstone of the finest quality. 

Strops made of a leather band, unsupported by a solid base, and kept 
tense by the aid of a screw working a frame, should never be 
employed in sharpening these knives, for they invariably give a bi- 
convex edge, with which i t  iS impossible to do fine work. To secure 
a plane bevel of the cutting edge the surface of the strop must be 
perfectly smooth, flat, and hard. In using the strop the knife is 
drawn back and forth, back.foremost, without pressure, until the edge 
appears sharp when tested ?n the manner before mentioned. 

In  using an oil-stone i t  16 well to cover the surface of the stone 
with a mixture of glycerin (two parts) and water (one part). The 
blade is laid flat on the stone and pushed forward, edge foremost, in 
such a manner that the free end of the knife finishes by resting on 
the more distant end of the stone. Here the blade is turned on its 
back and returned, edge in advance before, to the place of starting. 
I n  drawing the blade the utmost care should be taken never to raise 

FIG. 44. 

* Amer. Natural., xis. (1885) pp. 831-2 (1 fig.) .  
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h t h e  slightest degree the back from the stone ; and further the knife 
not be pressed on the stone, but held lightly by the finger-tips, 

and the necessary friction be left to capillary adhesion. After draw- 
ing the knife fifteen to twenty times it should be tested as before. 

The knives furnished with the Thoma microtome should be pro- 
v i d d  with a wire support (fig. 44 20) for the back of the knife during 
the process of sharpening. 

Chrome Xucilage as a Fixative.*-Dr. J. Frenzel recommends 
the following process :-Make a thin solution of gum arabic in water 

An excess of 
the latter does no harm. A little glyccrin is added to the mixture to 
prevent it from drying too rapidly when painted on the slide. 

After painting the slide with a small brush the sections are 
in order and the slide left for a few minutes (not over 

*en minutes) in the oven of a water-bath kept at 30-45‘ C. 
The gnm is thus rendered insoluble. The paraffin is next reaoved 
in the ordinary way, and the sections stained according to desire. 
Fnchsin and safranin are the only anilin dyes which cannot be used, 
as they stain the film of gum deeply, and thus injure the preparation. 

Fixing Serial Sections on the Slide.t-For this purpose gutta- 
pmha dissolved in benzol and chloroform ; caoutchouc dissolved in 
b-01; gum arabic ; gum arabic dissolved in absolute alcohol ; and 
oollodion one part with three parts oil of cloves ; have been used. 

Dr. H. Leboucq’s modification consists in combining the last two 
methods. He covers a warmed slide first with gum, and then with 
collodion. Sections still retaining their paraffin are placed upon the 
slide and the latter upon a glass plate warmed by a lamp. As soon 
88 the para& is melted it is removed by means of turpentine oil or 
bnzol, and finally the sections are mounted in Canada balsam. 

Reatment of Sections with Osmic Acid.$-Herr F. Stuhlmnnn 
devised a method of treating tissues with osmic acid after they 

have been cnt (by the paraffin method) and placed on a slide smeared 
with Mayer’s solution of albumen and glycerin. 

few drops of the acid are placed in 8 watch-glass and the slide 
laid across it with the sections downwards ; the whole is covered with 
a ~ll-glass to avoid undue evaporation, and kept for half an hour to 

They are then stained a pale yellow, which 
eecient,  but it is sometimes useful to stain them further with a 

solution of heematoxylin. The method is particularly useful 
for nerve-tissues. 

f i u g  Nervefibres of Retina.§-Dr. S. Bernheimer colours 
Me nemefibreS~ especially those of the retina, with hsmatoxylin in 
the following manner. 

From Arch. f. Mikr. Annt., XXV. am) p. 52. 
Cf. Virchow and Hirscch’s J*abmht (for 1884) 1885, p. 41. 

J*xabncht (for 1884) 1885, p. 40. 

add to this an aqueous solution of chrome alum. 

bow and a half. 

* 

+ Ann- SOC. Ma. Gaud, 188-1, pp. 167-8. 

? zool- Anzeig., viii. (1885) pp. 643-4. ’ 
Nahl . ,  XiX. (1885) p. 1216. 

Am‘ whs, Wien, XC. (1884) 6 pp. Cf. Virchow and Hirsch’s 
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The preparations previously stained by Muller’s fluid are 
thoroughly washed for twenty-four hours in distilled water, and then 
steeped for twenty-four hours in a concentrated alcoholic solution of 
hzmatoxylin, prepared fresh every time. To the latter (the exact 
quantity not given) are added four to five drops of an alum solution 
(1-300), and five to six drops of dilute ammonia. After twenty-four 
hours the solution is thoroughly washed and left in distilled water for 
twenty-four hours, and is then placed in glycerin. 

Picroborate of Carmine.*--N. G. Dutilleul describes an alcoholic 
reagent which has all the advantages of picrocarmine without its 
disadvantages. I t  has great penetrating force and gives a double 
stain (yellow and red). 

Mix, warm, equal volumes of borax-carmine and a saturated 
solution of picric acid, and add to the mixture one volume of 95 per 
cent. alcohol. It can be kept indefinitely without 
leaving any deposit. 

Staining with Iodine Vapour.t-Many of the micro-fungi, when 
mounted permanently in Canada balsam, become so transparent as to 
be nearly invisible. Mr. B. Piffard finds that if previously exposed 
to the action of iodine vapour, they assume, when mounted, a clear 
yellowish-broa n colour by which their structure is beautifully 
defined. 

Cold Mass Injection for Anatomical Preparations.$ - The 
matcrials for this mass, which has been suggested by Herr A. K. 
Bjelonssow, are only two, 162. borax and finely powdered gum arabic. 
A solution of these substances is made separately, and the two 
solutions afterwards mixed in the proportion of one part by weight of 
gum to a half.part by weight of borax. The resulting mass resembles 
gelatin in its physical properties, and is almost insoluble in water. 
The gelatinous mass is ncxt rubbed up with ordinary water, and then 
forcibly strained through a piece of linen. The last two steps are 
repeated once more, and then a solution, miscible with water in a11 
proportions, is obtained. 

Any pigments, except cobalt or cadmium colours, may be used to 
stain the injection mass. Carmine is perhaps the most useful, 
especially for fine capillary injection. Any injection apparatus may 
be employed to introhce the injection mass into the blood or lymph 
vessels. After injection, the object is placed in spirit, and this 
I L  sets ” the injection mass. Should it be necessary to remove the 
mass from any part, this may be effected by dropping over it a little 
dilute acetic acid. 

Mounting in Qe1atin.J-Dr. L. Gerlach dissolves 40 grm. geIatin 
in 200 o.cm. of a saturated solution of arsenioiis acid, adds 120 c.cm. 
glycerin, and clears with albumen. The solution is yellowish. Tho 

Filter when cold. 

* Bull. Sci. Mp. Nord. xvi. (1885) pp. 371-2. 
t Sci.-Gossip, 1866, p. 17. 
$ Arch. f. Anst. u. Physiol. (Anat. Abtheil.), 1885, pp. 379-84. 
8 Cf. Vircliow and Hirscli’a Jabresbericlit (for 1864j 1885, p. 68. From 

Gerlnch’s Ucitr. zur MorpIiologie u. Morphogenic, pp. 118-20. 
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specimen is placcd in a watch-glass with the solution, and then covered 
with a circular glass plate, a t  the edge of which is an evenly ground 
ring 1 cm. broad. The aperture is hermetically sealed first with 
melted wax, and on the following day with amberlac. Later on they 
are firmly fixed with a mixture of equal parts of guttapercha and 
tallow. 

Styrax for Mounting.*-Professor A. B. Aubert, referring to 
Mr. lkby’s statement (Vol. V. 1885, p. 745) that styrax never dries 
completely, states thnt his experience with the styrax of commerce 
has been the same ; but that the southern sweet gum (the exudation 
of Liquidambar styraciflun), when treated as indicated by him,? gives 
a chloroform solution which hardens as thoroughly as the balsam 
solution, and has the advantage over it of rendering fine details more 
visible. As far as he had heard from persons using genuine American 
styrax (or storax), i t  has been satisfactory as a mounting medium, 
hardening thoroughly, and giving clear and in every way excellent 
mounts. 

leatee’s Mounting Xedium.-Mr. W. C. Neates writes :-‘; I 
make this medium by taking one part of powdered mctallic arsenic 
and six parts of pure sulphur, rub them together in a mortar, and put 
the mixture in a small test-tube, then apply hest by means of a spirit- 
lamp ; the ingredients soon unite, and the sulphur turns B deep red. 
You must go on until the mixture has boiled for a minute or so, then 
pour it out on to a clean piece of glass, and let it cool. I am in the 
habit of forming drops on the glass about the size of a large pea, and, 
before the mixture is cold, keeping another piece of glass upon them 
so as to flatten them very much, then when cold break them up into 
small pieces. 

I t  is very easily used, and it is not even necessary to finish thcm 
off with a pretty border, as the sulphide gets so hard when cold. I 
take a clean cover and place it on a very flat brass mounting tablc, 
then place the diatoms on it, and thoroughly dry it; then put a small 
picce of the sulphide on the centre, make it hot with a spirit-lamp 
until it  mclts and becomes of a deep red colour and on the point of 
flaming, then place the cleaned side centrally upon it,and with a piece 
of wood or lead pencil press them well together. The sulphide will 
cxtcnd all round, and on cooling will turn of a canary yellow colour. 
You can now immediately put the slide under the Microscope. 

With this medium Anqhlpleura pellucida can be resolved as easily 
as in Sniith‘s medium. With a Powell oil-irnmcrsion 1/8 and oil- 
immersion condenser I can distinctly see the markings in squares.” 

Limpid Solution of Dammar.1-Dr. F. L. James finds no diffi- 
culty in getting a perfectly limpid solution of dammar if one will only 
use bcnzol sufficient to make a solution which will readily pass through 
filter paper. If the solution be too thin for immediatc use, the surplus 
benzol is easily driven off by evaporation. If the amount be sufficient 

* Amer. Mon. Micr. Journ., vi. (1885) p. 219. 
t See this Journal, v. (1885) p. 744-5. 
1 St. Louis National Druggiat, vii. (1885) p. 245. 
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to warrant the trouble, it can, of course, be recovered by distillation. 
The same result may be obtained by shaking up a thin solution of 
dammar with zinc oxide. The latter should be dropped into a bottle 
dry, and allowed toiscttle spontaneously. It carries down with it 
the suspended particles of dust upon which the turbidity of the 
solution depends. 

Repaking Balsam Preparations.*-When balsam preparations 
have been made with a very thin solution, or with a small amount of 
fluid, evaporation sometimes causes the balsam to be invaded by air- 
spaces which it is difficult to refill, even with a thin solution of balsam. 
Such spaces Prof. E. L. Mark finds may readily be filled with the 
solvent of the balsam (benzol), and then a drop of thin balsam placed 
at the edge of the cover-glass will gradually replace the benzol as 
it evaporates, without leaving air-spaces. To prevent a too rapid 
introduction of the benzole, it is desirable to transfer it with a glass 
tube drawn to capilIary fineness at one end, rather than with a glass 
rod. I f  the tube is not too large-5 or 10 mm.-and is drawn out 
quite gradually, enough beuzole may be sucked into it to serve for 
repairing a large number of slides without danger of loss by its 
running out or by evaporation when the tube is laid down. The 
application of the capillary end of the tube to the edge of the cover- 
glass induces a steady and even flow of the fluid, until the space 
beneath the cover-glass is completely filled. 

Arranged Diat0ms.f-Mi. C. Febinger, who has made some 
excellent arranged mounts, uses as an adhesive material to hold the 
diatoms when placed in position, gelatin (the best photographer’s) 
dissolvcd in six times its weight of glacial acetic acid. This should be 
done in a porcelain capsule with a water-bath. When the solution is 
complete, add one part of alcohol to every fourteen parts of the solution 
and filter. 

Gold-plated Diatoms.-&. A. Y. Moore has now gold-plated some 
diatoms, but we have not hrard whether they show any practical 
advantage over the slides of silvered diatoms which he recently 
produced. 

Test Diatoms.-Amphipleura pellncida and A. Lh&eimerE,- 
M i .  J. Debs sends the following note :-cr Don Alfredo Truan y 
h a r d ,  in his very interesting and well illustrated ‘Ensayo sobre 
la Synopsis de las Diatomeas de Asturias,’ gives full instructions 
for collecting, selecting, and mounting diatoms, and much original 
matter relating to the microscopical examination and study of the 
Diatomaces. The fact to which I wish, however, particularly to dram 
attention is his having discovered in the north of Spain, abundantly, 
as he states, Amphiplewa Lindheimerii, a species hitherto known 
only from South America. In a footnote, the author states that 
Herr MoUer of Wedel has asked him for a number of these diatoms, 
t o  be mounted by him as test objects. Now A.  Lindheimerii is larger 
and has very much coarser stria, easy of resolution, yet non-specialists 

* Amer. Natural., six. (1885) p. 1137. 
t St. Louis National Druggist, viii. (18S5) p. 196. 

It is spread on the slide with a glass tube or needle. 
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would have trouble to distinguish it from the commoncr European 
species. I do not suspect for one minute that Herr Miiller himself 
would knowingly offer for sale test slides of the coarser diatom under 
the name of .A. pellucida; but others might be found not quite so 
scrupulous. 

Special slides, it is well known, are often kept of A. pellucida, of 
P. angulatum, of F. saEonica, of Surirella gemma, and others, for the 
best exhibition of high-power objectives ; and these pet‘ coarse ’ slides 
are in general not willingly parted with by their fortunate owners. 
My advice is, ‘ Make sure in future that the A.  pellucida you resolve 
with ease is not one of Don Truan y Luard’s A. Lindheimerii.’ 

This last diatom is figured in Grunow, 1862, pl. XI. fig. 11, and 
was distributed by Prof, H. L. Smith, in his ‘ Species Typice,’ No. 17. 
A careful examination of either of these will prevent any confounding 
of the two species.” 

Bevel-edge Slips.*-The Palmer Slide Company, of Geneva, N.P., 
have recently introduced slips with bevel edges. These are said to 
be “certainly very attractive in appearance, and well adapted for 
ornamental preparations.” Some are plain glass, very colo~&ss and 
frce from defects, others are flashed with a oolour on the under sur- 
face, which modifies the light, or adapts them very well for opaque 
mounting. Careless handling may, however, result in chipped corners. 

Mr. G. S. Woolman, in further recommendation of the slips, says. 
“Aside from the great beauty of the finished object, making them 
the most elegant slide yet introduced, their bevel edge allows them 
to slide smoothly under spring clips on the stage of the Microscope. 
They are made of Chance’s crystal plate and Chance’s flat crown, and 
with ground edges, or ground and polished edges.” 

Adhesiveness of Cements.*-Prof. A. B. Aubert has made com- 
parative tests of various cements, using metallic cells, and leaving the 
cement to harden for 103 days. 

Starting with Miller’s cement = 1000, the following table 
represents the comparative adhesiveness of the cements tested :- 

Miller’s caoutchouc cement . . . . . . . . . .  1000 

Canada balsam . . . . . . . . . . . . . .  664 
Lovett’s cement (this Journal, 111. 1883, p. 786) 626 
American styrax . . . . . . . . . . . . . .  575 
Hing’s cement . . . . . . . . . . . . . .  532 
Gold size . . . . . . . . . . . . . . . .  395 
Dissolved marine glue . . . . . . . . . .  304 
Zinc white cement . . . . . . . . . . . .  241 

Bell’s cement (shellac in alcohol ?) . . . . . .  735 

The gold size was not sufficiently hardened or it would have been 
higher in place. 

Strong Cements$-The following formulrc are given anonymously 
for cementing brass cells to glass slides :- 

* Amcr. Mon. Micr. Journ., xi. (1885) p. 230. Ibid., vi. (1885) pp. 227-9. 
Micr. Bulletin (Queen’s), ii. (1885) p. 45. 
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1. Carbonate of lead, 1/2 oz. ; red oxide of lead, 1/2 OZ. : lithargc, 
1$ oz. Stir some of this 
into enough gold size to make it work stiffly. I f  too much adheres to 
the work, turn it off on 'turntnblc when a little set. 

2. Best quality gum arabic, dissolve in cider vinegar; add 8 
little sugar. 

Test for Preservative Fluids.*-Dr. C. 0. Whitman considers 
that one of the best objects for testing methods is found in Phronimn 
sedentaria. Here the cells and nuclei are so sharply defined that they 
can be seen in the living animal, and so the effect of a preservative 
fluid can be easily studied. 

Molybdic Acid Test for Protop1asm.t-If a section of some 
living endosperm is treated with a solution of molybdic acid in strong 
sulpliuric acid, the cell-wall will swell up, and the threads which 
traverse it will soon assume a blue colour, while the main mass of 
protoplasm becomes intensely blue. The cell-mall itself remains 
uncoloured. This very delicate reaction demonstrates the protoplasmic 
nature of the threads. 

Butter and Fats.$-Dr. T. Taylor in a further paper on this 
subject, in which he repeats the results already recorded,$ says that 
he has examined a number of other fats, vegetable and animal, and 
finds thus far, that animals and vegetables of distinctly diEerent 
genera and even species, yield fats which give typical fatty crystals 
characteristic of the animals and plants which yield them, and he is 
confident that this new discovery will prove highly useful to  micro- 
scopists and chemists, when investigating adulterated substances used 
as food or in medical preparations. 

Micro-organisms in Potable Water.ll-Dr. T. Leone's researches 
tend to show that water which contains carbonic acid is detrimental 
to the existence of micro-organisms. His experiments were made 
with a typically pure potable water (Maugfall of Nunich), in order 
to ascertain the number of micro-organisms which could be developed 
in a given time. 

After repeated examinations it was found that on the fifth day 
this water contained more than half a million of micro-organisms to 
every cubic centimetre. It was further demonstrated that there was 
no practical difference between the number of micro-organisms de- 
veloped in water kept at rest, or constantly agitated for a given 
period of time. 

period of half 
an hour through flasks filled with this Maugfall water, the number of 

Grind thor,mghly together in a mortar. 

A very strong cement, but not tested for durability. 

When, however, carbonic acid gaR was passed for 

* Methods in Microscopical Anatomy and Embryology,' 1885, p. 16. 
t Ibid., p. 212. 
1 The Microscope, v. (1885) pp. 212-4 (8 figs.). Cf. also Amer. Mon. Micr. 

5 See this Journal, v. (1885) p. 918. 
1) Atti R. Accnd. Lincei-Rend., i. (1885) pp. 726-32. Cf. transl. in Chem. 

Journ., vi. (1885) pp. 1G3-4 (8 figs.). 

News, lii. (1585) pp. 275-6. 
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micro-organisms actually diminished. After bcing kept fifteen days 
the water thus treated was found to contain only two micro-organisms 
to 1 c.cm. Hence the results of these experiments leave no doubt 
that carbonic acid is an impediment to the existence of micro-organisms 
in potable water. The practical importance of this of course is 
obvious, and needs no comment for those who are accustomed to 
drink waters “aerated” with carbonic acid, for according t o  Dr. 
Leone, the longer these aerated waters are kept the less chance there 
is of their being contaminated with bacterial impurities. 

Microscopical Structure of Iron and Steel.*-Dr. H. C. Sorby 
has dealt with this subject in a paper read before the Iron and 
Steel Institute, and from which we extract the parts which refer to 
the preparation of the objects and their illumination. 

The microscopical study of fractured surfaces is, he considers, 
unsatisfactory, not only on account of the optical difficulties, but 
because a fracture shows the line of weakness between the crystals, 
and not their internal structure. All his results were therefore based 
on the examination of flat sections. These should be finished by 
grinding with Water of Ayr stone, and polished so as not to alter the 
true structure of the extreme surface. Anything approaching to a 
burnished surface or polished scratches is fatal to good results. I n  
general, after having been polished with the hest rouge and water, 
so as to show few or no scratches, the surface was acted on by very 
dilute nitric acid, and repeatedly examined in a small trough of water, 
until it was found that the acid had properly developed the structure. 
In  some cases i t  is, however, best to polish with dry rouge on parch- 
ment, and not to use acid. Thin glass covers were afterwards mounted 
over the surface with Canada balsam. Some of his preparations 
have kept perfectly well for above twenty years, but others hayo 
deteriorated considerably. 

Objects thus prepared must be examined by means of two special 
kinds of surface illumination, viz. first, the side parabolic reflector 
now common, but the author believes originally made for this purpose, 
which gives oblique light, and secondly, a small silver reflector, 
covering half the object-glass, which throws the light directly down 
on the object, and from this i t  is reflected back through the other half 
of the lens (see supra p. 130, fig. 14). With the oblique illumination, 
a polished surface looks black, but with the direct illumination i t  
looks bright and metallic. A truly black substance appears black in 
both cases. A magnifying power of about sixty linear is most 
generally suitable, but the sections will bear a higher perfectly well. 

I n  commenting on a paper on the properties of malleable iron by 
Dr. H. Wedding, Dr. Sorby wrote t :-“ As far as I can judge the 
reason why his (Dr. Wedding’s) conclusions differ so much from mine 
is that his sections were not ground down with soft stone before 
final polishing. I t  was not till I adopted this method that I was 
able to see the ultimate structure properly. This explains why he 

* Sorby, H. C., ‘On the Microscopical Structure of Iron and Steel,’ 8 ~ 0 ,  
Iron and Steel IiistitWo, 1885, 8 pp. 

t Colliory Guardian, xlix. (1885) p. 908. 
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has not been able to detect the ultimate crystals in bar iron. My 
sections of these show it splendidly, as will be seen when I exhibit 
the microscopial photographs taken from the objects themselves. 
What strikes me 88 so strange is that he has not appreciated the 
total and complete difference between the intensely hard constituents 
of blistcr steel and white iron, and soft iron of a malleable bar. 
Possibly this may be in part due to the illuminative employed. The 
direct illuminative contrived by me is so indispensable, that I feel 
sure that no one can arrive at sound conclusions without it, and I feel 
almost sure he did not use it.” 

Microscopical Chemical Reactions.*-Herr A. Streng, from the 
frequent application of chemical methods in the examination of rocks, 
is enabled to improve and simplify the methods of microscopical 
chemical research. He gives microscopical reagents for potassium, 
sodium, lithium, calcium, strontium, barium, magnesium, aluminium, 
and phosphoric anhydride. 

Hnssaks h i d e  to the Determination of Rock-forming Minerals.? 
-The &st part of this book deals with methods of research, describ- 
ing Microscopes and apparatus, and giving directions for making pre- 
parations. Optical methods and chemical methods of investigation 
are detailed, as well as the mechanical separation of the minerals by 
biniodide of potassium and mercury, biniodide of barium and mercury, 
Elein’s solution, acids, and the electro-magnet. 

The second and principal part (pp. 81-191) of the book consists 
of well-arranged tables, in which the properties of the various minerals 
are placed in columns (in some cases as many as seventeen), showing 
at a glance the various points required to be known for their identifi- 
cation. 

Whitman’s ‘ Methods in Microscopic Anatomy and Embryology.’$ 
-Dr. C. 0. Whitman, of Boston, U.S.A., is well known to the readers 
of this Journal as an able writer on all branches of microscopical 
technique, and in this book he has brought together not only the 
results of his own practical experience, but the principal methods in 
use at the present time. The result is a well-arranged and very 
useful work for the practical microscopist, and the more useful as it 
has not been limited to bistologicd requirements only, but includes 
to a large extent embryological also. 

The book is divided into two principal parts, (1) general methods 
and (2) special methods. The former includes methods of killing, 
hardening, preserving, bleaching, macerating, decalcifying, desilici- 
fying, staining, and imbedding, with a description of microtomes, and 
chapters on fixatives for serial 6eCtiOn6, mounting media, and the uses 
of collodion. The special part is subdivided into embryological 
methods, times and places of ovulation, nuclei, (karyokinetic figures, 
&c.), preparation of nervous-bsue, Estologkal methods, and recon- 

* Jahrb. f. Mineral., 1885, i. Mem. pp. 21-42 
t Humak, E., ‘ Anleitung zum Beetimmen der Gesteinbildenden Mineralien,’ 

80.0, Leipig, 1885. 
Whitman, C. O., Methods of Research in Microscopical Anatomy and 

iv. and 196 pp. and 103 figs. 

Embryology,’ ix. and 255 pp. and 37 figs., 8v0, Boston, 1885. 
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struction from sections. An appendix describes methods of in- 
jeotlon and museum methods, and gives formulie for most of tho 
important reagents, &c.” 

Examination of Blood.- If we did not fear to disturb the 
exceptional harmony which has always existed between English 
microscopists and tbeir American colleagues, we sliould be tempted 
to prefacc the cxtrnct here givon by the stereotypcd formula of the 
newspnpers, “ The following is from an American source ” :- 

‘‘ A man was found shot in his bcclroom, while liis wifo wns lying 
wounded in another part of the room. She said that her husband had 
come home in a rage, hit her on the liead with the butt of his revolvcr 
while her head was on the pillow, and spattered blood over the linen ; 
that she jumped up, nnd he shot her. She then rushed at Iiim, and, 
snatching the revolver, shot him through the heart. He reeled to tlic 
corner where he was found, and died. The profieciition did not 
believe her story, and set up the theory that fihe shot him whcn lie 
was asleep, and dragged him to tho corner, and then inflicted the 
wound upon herself. The carpet where the dead man luy mas 
saturated with blood. According to the theory of the prosecution, 
the blood on the pillow was his also. 

Dr. Piper put the section of the pillow with blood upon it under 
the Mioroscope, and drew the shape of the corpuscles, enlarged about 
2000 diameters. He then put the blood on the carpet, under the 
Microscope in the same way. Tho comparison settled tho qucstion 
at once. The blood-carpuscles were as different as day and night, 
and sustained the woman’s account of the shooting. She was acquitted 
on that and other evidence.” * 

Dr. C .  H. Stowell, amongst other sarcastic comments on this story, 
suggests t that “perhaps when a man is on a pillow his blood- 
corpuscles are softer and rounder than when on a hard flat carpet.” 

Microscopical Jurisprudence.$-Dr. H. J. Detmers cites a case 
recently on trial in Illinois, where a murder mas committed in an old 
ice-house. The murdered man was found lying on a pile of pine saw- 
dust. A man was arrested for the murder upon whose boots and 
pantaloons small particles of sawdust were found clinging. Hc 
exclaimed that he had not been near the ice-house where tho murdcr 
was committed, but bad been sleeping in another ice-house scveral 
yards away. It was conclusively shown that all the sandust in the 
house where he claimed to have been was from hard wood. Tlierc 
was no hard wood sawdust in the house where the murder was com- 
mitted. Particles of sawdubt from tho prisoner’s boots and clothes 
were placed under the Microscope by an expert, who conclusively 
proved that it was pine sawdust exactly like that found at the scene of 
the murder. The microscopist’s evidence led to the conviction of the 
prisoner. 

* TI10 RIicrosropr, v. (1885) pp. 234-5. 
t Ibirl , p. %O. 
Scr ~ . - V I ) I , .  YI. h 

From ‘Scientific Anwrirati.’ 
Amer. Mon Micr Juurn., vi. (14%) 1’. 199. 
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ARTHUR,  J. C.-Some Botanical Laboratories of the United States. 
[Describes twelve laboratories, wit11 the Microscopes, &c., used. “ The 

number of compound Microscopes employed is above twenty on the 
average for each Institution, while the numller ofstudents who make use 
of the laboratories during the year ranges from fifty to a hundred.”] 

Bot. Gazette. X. (1885) pp. 395-406 (5 figs.). .. . -  , -  ,, ,, A Qerminating Pan. 
[Found so satisfactory at the New York Acricultural Experiment Station as 

to supersede all others.] 

A U B E R T ,  A. B.-Styrax for mounting. 

- 
Ibid., pp. 425-6 (2 6gs.). 

[Supra, p. 171.1 
Amer. Mon. Micr. Journ,, VI. (1885) p. 219. 

3, ,, Results of Experiments upon the  adhesiveness of some Micro- 
scopical Cements. [Supva, p. 173.1 Ibici., pp. 227-9. 

B. S c.-See Wood Sections. 
Btlusch & Lomb Microtome. 

[Laboratory microtome. See this Journal, V. (1885) p. 1089.1 
Amer. Mon. Micr. &urn., VI. (1885) pp. 205-7 (1 fig.). 

BE C K E  R, A.-Neaernng an Mikrotomen. (Improvement m Microtomes.) 
Title only of German Patent, HI. 42, No. 6065. 

B E L L, J.+nstrument for making Cells.] 
[A home-made arrangement.] Engl. Mech., XLII. (1886) p. 407 (1 fig.). 

BELL O N  c I, G.-Del fnso diredonsle e dells formatione di un globnlo polare nell’ 
ovalo ovarico di alcnni mammiferi. (On the structure and formation of a 
polar globule in the ovule of some mnmmalia.) 

Rend. R. Accad. Lincei, I. (18S5) pp. 285-6. 
B E R N  H E  I M E  R, s.-ZW Kemtniss der Nervenfaserschicht der menschl. Retina. 

(On the knowledge of the nerve-fibres of the human retina.) [Supra, p. 169.1 
SB. K. Aknd. miss. Wim, XC. (1881). 

[Prucess of preparation, post.] 

BIGG, J. %-See W d  Sections. 
BOOTH, C. F.-Limpid Solution of Damar. [Cf. infra. James, F. L.] 

BOTTONE, S.-See Wood Sections. 
St. Louis Xatioiwl DnuJgist, VII. (ISSS) p. 245 and 293. 

B U R R 1  L L, T. J.-Section CU*g. 
[Direction$ for cutting botanical specimens. ” Nothing new is offered.”] 

Bot. Gazette, X. (1885) pp. 421-4. 
71 ,, Starch Qrains. [Post.] Bid., pp. 424-5. 
19 ,, Qermination of FMW Spores. [Post.] Ibid., p. 428. 
11 ,, Exhibiting streaming of Protoplasm. [Post.] 

Bia, pp- 428-9. 
C A M  P R  EL L, D. H.-A Method of Spore Qermination. Ibid., p. 428. 
Carmine, Preparation of. 

Engl. Mech., XLII. (1885)~. 297. 
C A R  P E  N T E B, J.-Foraminifera to mount in Balsam. [Post.] 

Journ. of Micr., V .  (1886) p. 50. 
Ca s t ella rn  au, J. M. de.--ProcL.d6s pour l’examen microscopiqne et la Conservation 

des Animaax iL la station Boologiqne de Naples. (Methods for the microscopical 
examiuation aud preservatiou of animals at  the Zoological Station of Naples.) 

[Transl. by Dr. J. Pelletan of second part of the Report noted Vol. V. (1885) 

JOUIW. d$ Microgv., IX. (1885) pp. 405-410, 482-7. 

[Gelatin dissolved in hot acetic acid it1 such proportions that it solidifies on 

Juio .n .  of Mkv., V. (1885) p. 67, from C/~em. Eev. and 
Echo Forestier. 

JIicr. Zlul/cf(~t (Qttcoi’a), 11. (1885) 1’. 45. 

[Post.] 

[Madame Cenette’s and other processes.] 

p. 746.1 

Cf. R ~ J O  pp. 323-4. 
Cement for Wng Wood to Qlass. 

cooling.] 

Cements, Strong. [ 1’u~t . I  
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Cleaning Qlass Slides and Covers. 
[First wash well in a solution of soda or potash ; if this does not suffice, use 

the following :-Bichromate of potash, 2 02. ; sulphuric acid, 3 fluid oz. : 
nater, 25 oz. ; and afterwards thoroughly rime in warm and cold water.] 

I‘he Microscope, V. (1885) p. 215. 
Nos. 11 and 12, pp. 41-1. 45-8. 

Sec. 1. (Botanical Histology.) Structure of the Fexual Organs of Repro- 
duction in Angiosperms. Plate XI. Trans. Sect. 
No. 2. Ovary of Lilium. 

On the disposition of the Organs in the In- 
vertebrata and Vertebrata. Plate XI. Earthworm (Luttibricus terresfris). 
Trans. Sect. posterior hulf of body. Semi-diagmmmatic. Plate XII. 
Young Lamprey (Pctromyron fluviutilis). Trans. Sect. through anterior 
abdoiirinal region x 30. 

Pleurisy (conck2.). Pulmonary Carcinoma. 
Plate XI. Lung. Carcinoma x 38. Anthracosis (Collier’s Phthisis). 
Plate XII. A. of Coal Miner’s Lung x 6). 

Sec. 4. (Popular Studies.) Insectivorous and Carnivorous Plants (condd.). 
Trichinz spiralis. The Diatom 
Cestodiscus superbw. Plate XII. x 690. 

COLE,  A. C.--Btndies in Microscopical Science. 

No. 1. Anther of Lilium. 
Plate XII. Trans. Sect. of Mature Ovary. 

SCC. 2. (Animal Histology.) 

Sec. 3. (Pathological Histology.) 

Plate XI. Long. and Trans. Sect. x 250. 

Collins’ (C., jun.) 6‘ Special ” Mioro-Slides. 
[Fish scales and skins. Heads of Insects. Parasites. The Silkworm and 

Anatomy of Blow-fly, Honey Bee, Great Water Beetle, and Oil Moth. 
Beetle, Palutes in fluid and for Polariscope.] 

[Microscope, microtomes, forceps, reagents, &c.] 

,I ,, Cultivation of Pollen-spores. [Post.] Ibid. 427. 

SC~.-&SS@, 1885, p. 259. 
C o u L T ER. J. M.-Laboratory Appliances. 

Bot. (farelte, X. (1885) pp. 409-13. 

C R O  o KS H A N  K, E. M.-An Introduction to Practical Bacteriology based npon 

xxii. and 249 pp., 30 pls. and 42 figs. (Svo, London, 1886). 
D E B  ES, E -Die Herstellung von Diatomaceen-Dauer-praparaten. (Making 

[Snliplementary notice to his origiual paper on Hamilton L. Smith‘s Medirt, 

Hcdrigia, XXIV. (1885) pp. 251-2. 
D I 11 M oc K. G.-[Separating the Layers of the Wmgs of Insects.] 

[Post.] Psyche, 1884, p. l i 0 .  

DRAPER,  E. T.-@raphic Xicroseopy. XXIV. Eggs of Parasite of Vulture. 
Sci-Gossip, 1885, p. 265 (1 pl.). 

D u TI L L E u L, G.-Le Carmin Picroboratb. (Picroborate of C;vmiue.) 
B d .  Scz. Dep. N o d ,  XVI. (1885) pp. 371-2. 

EN A L.-Microscopical Examination of Yeast. 

Engl. Meclr., XLII. (1885) p. 325. 
,, Dry Mounting. Zinc Cements. [Post.] 16id., p. 340. 

E R D o s, J.-Eine Vorrichtung am Thoma’schen Mihotom m m  Schnellschneiden. 
(A contrivance for rapid cutting with the Thoma microtome.) [Post.] 

Internat. Monatsschr. f. Anat. u. Histol., 11. (1885) pp. 343-6 (fig,.). 
Flemming’s Method of preparing the Retractile Tentacles of Pnlmonsb. 

Amer. n’atura/., XIX. (1885) pp. 1246-7, 
from Arch. f. Mikr.  Anat., V. (18iO) p. 440, and 

Zeitschr. f. Wiss. Zool., XXII. (1872) p. 366. 

Amer. n’utural., XIX. (1885) p. 1246. 
from Arch. f. Mikr. Anat., XXV. (1885) p. 52. 

Aino.  nih~osrl.. SIX. (1885) p. 1246, 
from Amh. ,f. Jfi/w. A n d . ,  YXV. (1885) pp. 141-143. 

the Methods of Koch. [Supm, p. 121.1 

permanent preparations of Diatoms.) 

Vol. V. (1885) p. 1097.1 

DOCTOR MEDICINZ.-See Wood S?CtiollS. 

[Suprn, p. 170.1 

[Directions for examining staiuing, &c. Recipe for Pasteur’s fluid.] 

Frenzal’s (J.) Chrome Mucilage as a Fixative. [Supra, p. 169.1 

,, ,, Hethod of preparing the Alimentary Canal of Cmstacea. 
[ , ~ h ~ ~ / . , [ ,  1). 158.1 

N 2  



G A R B  f N I, A.-Di m nuovo metodo per doppia Coloraeione. (On a new metliod 
of double staining.) [post.] Zool. Ant&., IX. (1886) pp. 26-9. 

Beitr. zur Hoiyhd. U. Afcwpii~.,  I. (1883) pp. 118-120. 
E R L .4 CH, L.-Technische Notia. (Nobe on Technique.) [SWra, p. 170.1 

G i e r k e ,  ET-Staining Tissues in Microscopy. V., VI. 
[Tianel. from ‘ Zeitschr. f. Wiss. Dlikr.’] 

A m r .  MOX. Hicr .  Joum.. YI. (1885) pu. 210-6. 234-6. - ~ ~~ 

Qoftsche and Orenscher’s methodg of isolating the dioptic ia i i r s  of the Com- 

Grenacher, from ‘ Daa 
Amer. Naturcrl., XX. (1886) pp. 91-2. 

[Hardening Fluids (alcohol 70-90 per cent.) Bleaching (nitric acid 20-25 
per eelit., or glycerin, alcohol, and hydrochloric acid.] [Post.] 

Amer. NaticruZ., XX. (1886) pp. 89-90, 

[ S p a ,  p. 157.1 The Micmacope, V. (1885) p. 235. 

[For the last three years, certain fruits, flowers, and other portions of plants 
have been preserved in perfect condition at  the Bcrlin University 
(Botanical Museum), by means of a solution consisting of four parts of 
water and one part of alcohol saturated with salicylic acid.] 

B d l .  Towey Got.  Club, XII..(1885) p. 121. 

[Summary of some of the methods in his paper, VoI. V. (18%) p. 633.1 
Anter. Natuml., XX. (1886) pp. 88-9. 

[The stannous chloride is not the bichloride of pharmacists, but the proto- 

Airier. dlori. Micr. Jouni., VI. (1885) p. 217. 

pound Eye. 
[Gottsche, from ‘Miin. Arch.‘ 1852, pp. 488-9. 

Sehorgan d. Tiliere’ (?) p. 148.1 
brenacher’a Methods of preparing the Arthropod Eye. 

R A z L E IV 00 D, F. T.-Permanent Mounting of Tracheae of Insects. 

H EN N I N Q, P.-Preserving Plants. 

H I c K so N, 8. J.-The Eye of Insects. 

[HITCHCOCK, R.1-Smith’s new Mounting Media. 

chloride of tin-the ‘ salts of tin ’ of dyers. Wax rings sliould be used.] 

JANES,  F. L.-White Zinc Cement. 
[Ante, Vol. V. (18E5) p. 1101.3 

Hf. Louis ~Yafimal Dm,q</ist, VII. (1885) p. 181, 
Amer. Natural., XIX. (1885) pp. 1138-9. 

See also p. 196 as to the difference between henzin and benzol. 

[Methods of securing a limpid eolution with much less trouble than that 

St. Louis Rational Dtuggisf, VII. (1885) p. 245. 
,, ,, Cleaning Slides. [Post.] 

The Microscope, V. (1885) pp. 253-4, from St. Louis National Dryqgist. 
,, ,, Separation of Sand from Distoms and Foraminifera. Cleauing 
Uiatoma Nicr. Bulletin (&ueen’s), ZI. (1885) pp. 43 and 45, 

from St. Louis National Druggist. 
,, ,, See Stowell, C. H. and L. A. 

St. Louis Nutioual Druggist, VII. (1885), p. 307. 

[Fixing and hardening: Picro-suIphuric acid (Kleiueriberg’s fluid); corrosive 
sublimate; perchloride of iron. Hardening: Special methods: DLsociating 
or macerating fluids ; Miiller’s fluid ; Eau de Javelle ; nitric and hydro- 
chloric acid; chalk and baryta waters; potassium hydrate. Decalcifying: 
Chromo-nitric acid; picro-nitric wid. Removing silica. Iodine. Hot 
water. Acid alcohol. General remarks on killing fluids.] 

The Microscope, V. (1885) p. 243-50. 

[“ The glass tube passes completely through the ball, the end of the tube. 
being closed with a cork or hermeticalIy sealed ; holes for suction being 
drilled through that portion of the tube enclosed within the ba\l. The 
advantages of this contrivance lie in  the increased firmness in handling 
tho pipette, and consequently greater suction-power.”] 

Sciertcc, VI. (1835). Not pagcd, 2nd pngc after p, 524. 

,, ,, Limpid Solution of Damar. 

of Mr. C. F. Booth, supra.] 

James‘s @r. F. L.) Cements. 
J E N  K I N 8, A. E.-Methods Of Study. 

KELLICOTT, D. S.-modifte6 Pipette.] 
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E L ~ M E NT nnd It E N  A R D.-Rkactions Microchimiques baskes sur la formation 
de cristaux et leur application l’analyse qualitative. (Micro-chemical re- 
actions baaed on the formation of cryshtls wid their application to qualitative 
analysis.) 

[Ik!siimc of paper to appear in the ‘ Annales.’] 
Btsll. Sac. Uel,/. dlicr., XII. (1885) pp. 11-16, 32-5. 

[For prcserving and isolatiug the retinal elements, n 10 per cent. aqueous 
I t  is superior i i i  many 

Internat. Monntsschr. f. Annt. U. Ilistol., I. (1884) pp. 152-7. 
K i‘ K E N T I I  A L, W.-Vereinfachung der Farbetechnik. (Simplification of Staiiiing 

Teclinique.) [Post.] Zool. dnmg., ix (1886) pp. 23-5. 
L A c H o I x, A.-Examen optique de quelques min’eraux peu connus. (Optical 

examin;ttiou of some little kiiown niiiicmls.) 
p‘ The study by tho Microsope with parallel and convergent light, of tliiu 

plates of minerals, gives at  tlie present day to their deteriuiiiatiou ;I  
degree of rertaiuty wliich was wanting when it was not possible toverity 
the purity of the substances submitted to anulysis,”-fol;oned by descrip- 
tions of liirwanite and four other minerals.] 

Comptes RtluElrs, CI. (1885) pp. 1164-C. 

K R A ri SE, W.-Untersuchungsmethoden. 

soltition of chloral hydrate is recommended. 
reqmts  to osmic acid.] 

(InveJtigatinn methods.) 

L A T H A M, V. A.-The Microscope and how t o  use it. 
[V. Double-staining, h.3 

Journ. of Micr., V. (1886) pp. 36-43. 
L E B o u CQ,  H.-Un mot sur la Technique des conp6s en series. (A word on the 

klinique of series sections.) [suP,.a, p. 169.1 
Ann. Roc. MGd. Gand, 1884, pp. 167-8. 

L$PINAY,  Macfi ~~.-Mkthode optiqne pour la m e m e  absolue des petites 
longueurs. (Optical method for the absolute measurement of minute lengths.) 

Cbinptes Rendus, C. (1885) pp. 137’7-9- 
LoNG.-Test for Beeswax. 

[A few drops of solution in chloroform shows in half an liour cliaracferistio 
dumbbell rrybtals, the balls of which consist of curved crystal bundles 
instead of solid masses.] 

St. Louis A%tionnZ Dncqglist, VII. (1885) p. 293, from Chem. Zty. 
LOWNE,  B. T.-Method of Examining the Reflex in the Compound Eye of 

Amer. Naturcrl., XX. (1866) pp. 90-1, from I’rx‘s .  Linn. SOC. Lojd 
MALA SBEZ, L.-Microtome de Roy perfectionnb. (Ii~iprovcd Roy Microtnriie.) 

Tvuvanr Laborut. d’llistol. du Col l ;p  de Frmce, 1854 (1885) pp. 191-206 (3 figs.) 
M A L A S S E Z ,  L., and w. \’ZGNAL-sUr le Micro-organisme de la Tuberculose 

Insects. [Pod.] 

[A’upnr, p. 166.1 

Zooghique. (On tlic Micrn-organisin of Zoogloeic Tubcrculosis.) 
[Methods, post.] 

IbitL, 11p. 18-42 (2 PIS.) 
M E Y E  n, A.-Mikrochemische Reaction zur Nachweis der reducirenden Zucker- 

arten. (Micrnchcn~ical Rcartion for demonstrating the reducing kinds (If 
Yiipr.) [Pmt.] Be,’. L’c’utsch. But. Gese.l[.l[., 111. (1885) p. 331. 

A I  o E L  L ER, J.-Ek.roskopie der Nahrungs- und Oenussmittel ans dem Pflanzen- 
reiche. (Microscopy of the nourishing aud uscful substances of the vegetable 
ki I igdom.) 

[Intruduction, pp. 1-24 (Preparation, Rmgents, Measuring, Drawing.)] 
vi. aiid 394 pp., 308 figs. (8v0, Berliu, 1x86). 

[Shining Wood Sections. (Carmine or logwood, but better double staiue, 1. 
To fix the atiiliii stain, tnnnic acid is useful.) Orange Peel. (Qniir 
method ia preferable. After drying betweeu glms slips, soak in turpentine 
niitl niount in bnlsain.) Sponge. (Cnt betweeii piercs of cork, or iiiimerao 
in p r a f i o  or mucilage.)] 

Xonnting Idicroscopic 0bjecf;s. 

/IJit:ms’ojtc. v. (1f;s.i) p p .  23%$+, 
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Mucilage for Slide Labels. 
[As used for postage stamps. Dissolve 2 oz. dextrine in 1 oz. acetic acid 

Micr. Bulletin (Quoen’s), 11. (1885) p. 46. 

Ainer. J h .  3ficv. Jour~b., VI. (1885) pp. 230-1 (Zans l .  of private letter). 

[Cover-glasses should not be brought into the Tropics bedded iu lime 
Thev should be elued together by a little clove oil run in 

diluted with 5 oz. water ; when dissolved add 1 oz. alcohol.] 

Bclfer, K-Diatoms and how to collect them. [ S q m ,  p. 153.3 

M Y  L I u s, C.-See SYDOW, P. 
p., J. W.-Glass-covers in the Tropics. 

or chaLk. 
betweeu the plites by capillGy attr&tion.] 

Sci. Gossip, 1885, p. 279. 
P E A R c EY, F. G.-Method of Consolidating and Preparing thin SecitiOnS of friable 

and decomposed Rocks, Sands, Clays, Oozes, and other granulated substances. 
Proc. R. P J i p  Soc. Edin., VIII. (1885) pp. 295-300 (1 PI.). 

PENNINGTON, A. S.-British Zoophytes: an iiitroductiou to the Hyilrolda, 
Acliuozoa, and Polyzoa, found in  Great Britain, Ireland, and the Channel 
Islands. 

xvi. and 363 pp., 24 pls. (8v0, London, lSS5). 

Sci.-Gossip, 1586, p. 17. 

Hicr. Bulletin (Queen’s), 11. (1885) p. 48. 

[Supra, p. 160.1 

[Zoophyte collecting and preserving, pp. 33S-aO.I 

PIFFARD, B.-Staining with Iodine Vapour. [S‘upu, p. 170.1 

R E E v E 8, J. E.-Staining Urinary Sediment. 

R I G O  8, J. V.-Resorcin and Antipyrine. 
R ENARD.-%e Kl6ment. 

r‘ Crystallized from their alcoholic solutions upon tlie slide make most 

Micr. Bulletin (Queen’s), 11. (1885) p. 4G. 
magnificent specimens of crystals for polarized light.”] 

S A R G E N T ,  F. L.-A spring clip. 
[Made of a rather large hairpin with ends bent with pliers.] 

Bot. Gazette, X. (1855) p. 425 (1 fig.). 
A E R R A N O  Y F A T I  G A TI ,  E.-Precipitacion de cristales en el campo del Micro- 

(Precipitation of crystals in the field of the Microacope.) 
Cf. nlso “ Fatigati, E. O.-Recherches BUT les rbctions chimiques 

Title only of paper read at Stockholm 

Anal. Soc. EsptA. Hist. Nut., XIV. (1885), Actas, pp. 58-60. 
S L A c K, H. J.-Pleasant Hours with the Microscope. 

Knowledge, IS. (1885) p. 48 (3 figs.). s m I T n, H. L . - D i r e ~ t i ~ ~  for using the Stannoas Chloride medium in mounting 

Y i c r .  Bulletin (Queen’s), 11. (1S85) p. 46. 
Staining, double. Tile blicroscope, V. (1885) p. 214-5. 
STEIN, S. v.-Einfache Vorrichtung fiir das BXicrotom eur Einbettmg der 

Priiparate. (Simple arrangement for the Microtowe in imbedding prepamtions.) 
[Supru, p. 163.1 Centralbl. f. d. Med. Wiss., 1884, p. 100. 

STOIELL, C. H. and L. R.-White Zinc Cement. 
[Extract from letter of Dr. F. L. James, as to the necessity for all the iugre- 

scopio. 
[Post. 

dam le champ du Microscope.” 
Academy of Sciences, Nov. 11th. Nature, XXXIII. (1885) p. 216.1 

[Sclerogen celL of pear.] 

[Similar to that given Vol. V. (1885) pp. 1097-8.1 
Diatomaoem. 

dients being of the best quality.] 
- 

The dfkroscope, V. (1885) pp. 230-1. 
S t r i a  of Diatoms on the Poller Probe-Platte. [Post.] 

Amer. Xon. dficr. Journ.. VI. (1885) p. 23&. 
S Y D o w, P., and C. M Y  LI c s.-Vereeich&s der bekannteren Reagentien and 

Stoffe, die bei mikroskopischen PHn~izenuntrrsuch:~n~~n gebraucht werden. 
Mit korzen Notizen iiber Bercitung, Anmendung, Wirkung, &c. (List of the 
more ordinary reagents and substlinces used iu microscopical researches on 
plants, with short notes on their preparation, me, action, &c.) 

Botaiiil;L.r-lii[eiiclcT) Svo, Berlin, 18SG, pp. 79-59. 
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T A Y L O R ,  ”.-Butter and Fats. [Post.] 

Threlfall’s Method of Fixing arranged Diatoms and Sections. 
[Cf. Vol. 111. (1883) p. 600, and Vol. IV. (1884) 1’. 308.1 

Amer. Mon. Micr.  Journ., VI. (1S85) p. 2.33. 
T R E L E A S E ,  M.-A convenient Laboratory Plant. 

LA Mucor of the Rhizopus section, which springs up spontaneously and ran 

Bot. Gaze!tr, X. (1485) pp. 426-7 (1 fig). 
TSCHIBCH,  A.-Ueber e k e  lethode den grunen Farbstoff der Bliitter am . . . 

(On a Nethod of removing the green colouring 

[Post.] Bot. Cmtraltl., XXIV. (1885) pp. 31.1-5. 

[The ordinary preparations are more or less yellow-peen, not emeraltl- 
Scliiitz of Vienna supplies a pure emerald-green preparation 

Bot. Centrultrl., XXIV. (1885) p. 315. 

[A large number may be satisfactorily examined with n Codclington lens 
magnifying 10 or 12 times. Pliarmacopoeial requirements. Objects to 
be examined by low power. Value of characteristic marks. Sections 
by reflected light. Chemical treatment of simple sections. Objects to 
be examined. Importanre of studying sections. Preparing drugs for 
examination “without making regular mounted sections.”] 

St. Louis Nation. Druggist, VII. (1885) pp. 257 and 269,293 and 307. 

[Criticism of an article*by Dr. E. C. Mann in ‘ Medicd Bnlletin,’ that the 
“best test ofa fine section is the earn with which it f ia t s  in a glass of 
water I ”1 

fiid., p. 320. 

[On examining potable water for micro-organisms. 1. Dcscription of 
bacteriological apparatus. 2. Preparation of reagents. 3. Collection of 
samples. 4. AntLlytiral process. 5. Inferences to be drawn froin tlle 

Chem. News, LIE. (1885) pp. 52-4 (9 figs.), 66-8 (3 figs.), 73-6 c2 figs.), S9,101-4. 
WEIGERT.-NOWJ~ Hikrotom do dnzych skrawk6w. (New microtom9 for 

Hirsch’s Jahrcsbericht Anat. u. Physiol. (for 1884) 1885, p. 38, 
from Gazeta Lekamka, 1884, h’o. 51. 

Keeping 

Ycar-book of Photography, ISSS, pp. 103-4. 
WHITHAN, C.  0.41) Imbedding in Paraffin. (2) Orientation with smallobjects. 

Holl, cf. Vol. V. (1885) p. 541. 

Anrer. Natural., XIX. (1885) pp. 1217-9 (1 fig.). 

[Directions for cutting by B.Sc., .T. S. Bigg, S. Bottone, and Doctor 

EngZ. Mech., XLII. (18436) pp. 391 and 411 (1 fig.) 
Amer. Mon. iUicr. Joitrn., VI. (1885) p. 218. 

The Microscope, V. (1885) pp. 212-4 (8 figs.). 

be kept growing alniost indefinitely on bread.] 

Rohlaugen zn entfernen. 
matter from leareu.) 

1 )  ,, Chlorophyll-priiparate. (Preparations of chlorophyll.) 

green. 
after a method of the author.] 

VIGNAL,  W.-See Malassez, L. 
W A L I., 0. A.-”he licroscopicd Examination of Drugs. 

,, ,, Roper Thinness of Sections. 

WARDEN, C.  J. H.-The Biological examination of Water. 

results.] 

large sections.) 

W HI TE, 7’. C.-Aids in Photo-microgmphy. 
[Bleaclling brown chitin of insects-Braxton Hicks’ bleach. 

InfuBoria quiet-Sternberg’s fluid, Vol. V. (1885) p. 912.) 

(3) Prevention of Bubbles. 
[(l) Clarifying media. Lee, supra, p- 163. 

Imbedding box, suprn, p. 165. (2 )  Svpra, p. 165. (3) S f p a ,  p. 166.1 

Wood Sections. 

Mediciua, and drawiug of Microtonie.] 

Zeiss’s New Catalogne. 


